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Introduction
The World Health Organization (WHO) declared human corona 

virus disease (COVID-19) outbreak as a pandemic on March 11, 2020. 
Nepal first faced COVID-19 case (single case) back in February 2020 
while the pandemic wave has hit the nation only from last 3 months 
and we are seeing the exponential rise in the COVID-19cases.The 
most reliable and commonly used lab investigation for detection of 
COVID-19 is real time rt-PCR[1]. Despite the fast-growing research and 
concentrated attention of the world to the COVID-19 pandemic, the 
full spectrum of COVID-19 is not fully revealed yet [2, 3]. Some patients 
may have no clinical symptoms while some exhibit uncommon new 
symptoms. Recent scientific evidence suggests that SARS-CoV-2 virus 
has neuroinvasive potential, like other coronaviruses[4]. Hence, it seems 

that it was only a matter of time before neurological complications 
were reported[4, 5]. Neurological disorders especially stroke, 
neuromuscular disorders, and meningoencephalitis were expected to 
occur more frequently than other neurological problem[3].A systemic 
review concluded that large vessel stroke, flaccid paralysis like GBS, 
meningoencephalitis were among commonly encountered problems[6].
Here, in this case series we have presented some common and some 
uncommon neurological disorders due to COVID-19 infection. 

Case 1
A 55-year-old male, with the past history of controlled 

hypertension since 10 years, was brought by the family relative to the 
emergency department due to the loss of consciousness (LOC) which 
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Case Series

Abstract

Background: Nepal comes in the low-income nation with the health system working in very strenuous situation. Most of the health care is borne by the 
individual themselves. Even though geographically sitting close to China (where COVID-19 cases started) and India (where COVID-19 cases surged to the 
highest level), Nepal has been facing COVID-19 infection only recently. The exponential rise in cases, have brought the health system to the chaotic level. The 
late appearance of COVID-19 in Nepal has allowed us to understand more of the COVID-19 squeal. 

Methods: A retrospective cases series of patients diagnosed with COVID-19 using reverse transcriptase polymerase chain reaction (rt-PCR) in nasopharyngeal 
swabs, who either first came with neurological symptoms or other symptoms were analyzed. The neurological disorder was diagnosed clinically with positive 
laboratory or imaging evidence.

Results: Four patients were identified, median age 43.5 (range 28-57). Neurological disorders that were noted were seizure, ischemic stroke, and Guillain-
Barre syndrome (GBS).All patients had history of taking antihypertensive drugs. None of them had any family history and were otherwise healthy. The blood 
work up of all these patients was within normal limits, except in one patient who had marginally high glycosylated hemoglobin (HbA1C 7.2%).

Conclusion: COVID-19 can present with different kinds of symptoms. We believe this case series is first being reported from Nepal. Recently neurological 
disorder has been reported quite often. Hence, it is imperative that regardless of etiology, COVID-19 should be considered in the differential diagnosis for 
patients presenting with neurological disorder during the pandemic. Early consideration of COVID-19 thus may lead to earlier detection and appropriate 
precautions.

Keywords: COVID-19; Coronavirus; Cerebrovascular disease; Neurological disorder; Ischemic stroke; Paralysis
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was associated with the abnormal body movement.  The first event 
happened while at home. According to the informant, this was first 
time ever for the patient. No one in his family either had experienced 
this kind of event. The LOC lasted for roughly 5 minutesandfollowed 
by one brief (<5 minutes) episode of generalized tonic-clonic movement 
of the body (GTCS). There was no reported history of tongue bite, 
bowel, or bladder incontinence but there was frothing from the mouth 
and clenching of teeth for few seconds.

The second episode of GTCS had occurred while presenting at the 
local hospital nearby (100 meters distance from the place of the patient). 
After another episode of GTCS,the patient was referred to Emergency 
department (ER) at our center. In-between these two events, patient 
had complained of shortness of breath (SOB) and was maintained 
on oxygen supplementation through nasal prongs. Upon arrival at 
our center, the patient had high grade fever (102-degree Fahrenheit), 
he was drowsy and on oxygen supplementation.He was not having 
seizure at the time of arrival. The arterial blood gas (ABG) analysis was 
not significant (pH was 7.392, bicarbonate HCO3 21.9). Other lab 
reports in emergency setting also showed non-significant (except that 
the random blood sugar was bit higher side 187mg/dl).   After a few 
steps of primary management, he regained consciousness and GCS was 
15/15. ABG was repeated with several hours apart and it showed no 
remarkable abnormality (Figure 1a).

 

Figure 1(a): Arterial Blood Gas (ABG) analysis showing no 
significant abnormality

The oxygen saturation however was still maintained with oxygen 
supplementation (2L/min). He had history of trauma several years back 
and had not suffered any long lasting sequalae. 

 

Figure (1b): CT Scan of Head (axial cut), showing normal CT
Head CT was done back then (according to the patient) and it had 

not shown any injury inside his head, however he had sustained some 

deep cut injury over the skull and had received sutures(Figure 1b).
At the ER, he underwent head CT, Chest X-ray, Electro-Encephalo-

Gram (EEG), and blood investigations were done. Blood investigations 
including electrolytes were non remarkable. Chest X-ray also showed no 
clear abnormality (Figure 1c). 

 

 
Figure 1(c): Chest X-ray showing mild unfolding of aorta
EEG was done few hours after interventionwith injection 

Lorazepam and antiepileptic medicine. No overt seizure was seen at that 
time, but theEEG showed an interictal seizure pattern (Figure 1d).CT 
head for brain parenchyma was normal (Figure 1b).

 

Figure (1d): Electro-Encephalo-Gram  (EEG)  showing Interictal 
seizure pattern 

Patient was initially given lorazepam 2mg intravenous (i.v.) bolus 
with phenytoin 600mg i.v. bolus and later maintained with 100mg i.v. 
8 hr. The seizure was well controlled and did not show any recurrence.
The rt-PCR report for COVID-19 showed positive. He was maintained 
on phenytoin (100 mg 8 hourly) and was transferred to the COVID 
care unit and managed symptomatically and no recurrence of seizure 
was noted.

Case 2
A 34-year-old gentleman came to ER with the complaint of weakness 

in limbs severe enough to walk independently. The weakness was 
progressive in nature. He initially noticed fatigueness and the weakness 
was milder in his lower limbs which he attributed to prolonged walking 
6 days back. Then he noticed moderate weakness in his hands while 
lifting load in the following second day. The weakness progressively 
increased and he visited the local health clinic where he was advised for 
X-ray of cervical spine which appeared normal. Then he was referred to 
the hospital for the traditional practice (Ayurveda and acupuncture). 
He stayed for few days in that hospital for receiving Ayurveda medicine 
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and acupuncture with no improvement. The MRI of whole spine and 
the brain was performed at this hospital which showed no abnormality 
except for the herniation at the level of lumber L2-L3 with no obvious 
compression of exiting nerve roots. The problem till then aggravated to 
the extent that made him quadriplegic and wheelchair bound as well as 
he started having feeling of being suffocation (Figure2a-2e). 

 

Figure 2: (2a) Sagittal MRI of Cervical Spine (Sagittal T2); (2b) 
Sagittal MRI of dorsal spine (Sagittal T2); (2c) Sagittal MRI of Lumbar 
spine (Sagittal T2) showing mild protrusion at L3 inter-vertebral disc; 
(2d) Axial MRI of lumbar spine (axial T2) at L3 space inter-vertebral 
disc showing no neural compromise; (2e) Axial MRI of Brain (axial T2) 
showing no significant signal changes or lesions

This was almost 10 days past the first event when he visited ER of 
our institute. He was diagnosed as hypertension from last 4 years and had 
well maintained blood pressure with regular intake medicine (losartan 
50 mg once a day). He was also taking 0.025mg of levothyroxine since 
last 1.5 years and maintain well otherwise. He was obese in built. At 
the presentation in ER, his saturation was fluctuating as low as 85% 
which had maintained with oxygen supplementation at 2L per min via 
nasal prongs. His chest was clear with no added sounds. His conscious 
level was well maintained and no remarkable deficit neurologically 
except for the power. The power in all limbs was 1/5 and the grip was 
low as well 2/5 in Medical Research Scale Council (MRC) scale. All the 
deep tendon reflexes were absent. He was suspected as GuillainBarre 
Syndrome (GBS) and all the baseline investigations were sent. The 
lumber puncture was done and clear cerebrospinal fluid (CSF) was 
drained which showed classical albumin cytologic dissociation that is 
protein was more than 3 times higher than the normal range (555mg/
dl) while WBC count was nearly at the higher borderline (4/cumm). 
The other laboratory investigations like MRI of brain and spine and the 
blood work-up showed no remarkable abnormality, while the rt-PCR for 
COVID-19 showed positive. He was shifted to the COVID care unit and 
treated with intravenous immunoglobulin (IVIG) for 5 days and other 
symptomatic treatment. He completed the course and now is undergoing 
physiotherapy and rehabilitative program. The COVID status is same 
and his rt-PCR in the second round is still positive. However, the oxygen 
saturation and other vitals are stable at present.

Case 3
A 57-year-old gentle man had experienced mild flu like symptom of 

mild generalized body pain and the following day he started experiencing 
tingling sensation in left half of the body. Later several hours apart he 

noticed comparative weakness of the left half of the body. The weakness 
recovered itself as soon as he reached the local health clinic. He had 
apparently no symptom by that time. He was advised for the neurological 
evaluation, but the patient chose to return to his home. Later, several 
hours apart, he experienced another bout weakness and this time it was 
associated with the slurring of speech. He later visited ER. Upon arrival, 
the patient received the neurological examination, and he was found 
to have obvious slurring of speech while there was no facial deviation 
but mild weakness of the left side of the upper and lower limb (drifts 
but does not touch the bed). The NIHSS score was 6. He had appeared 
within the time frame of thrombolysis (3 hrs). He underwent MRI in 
Stroke protocol (that included MR angiogram and MRI Brain). The MRI 
showed the showering kind of infarction in the right cerebral hemisphere 
with mismatch in diffusion weighted imaging (DWI) and apparent 
diffusion coefficient (ADC) (Figure3a).

 

Figure 3: (3a) Addition diffusion co-efficient (ADC) of MRI of 
Brain showing signal change in right parietal area corresponding to the 
diffusion restriction (DWI); (3b) Diffusion weighted imaging (DWI) of 
brain showing hyper intense signal in right parietal area with ADC match 
suggesting acute stroke; (3c) MR-Angiogram (MRA) from arch of aorta to 
circle of Willis showing no significant occlusion or stenosis.

 MR angiogram from the arch of aorta till circle of Willis showed 
no large arterial occlusion but there was seen left hypo plastic vertebral 
artery (Figure 3b). The other laboratory tests showed no remarkable 
abnormality. The lipid profile was within normal limits. The random 
sugar test was also within the normal limit. However, the HbA1C was 
in higher level (7.2%). The rt-PCR test for COVID-19 came positive. He 
was shifted for the COVID care unit after thrombolysis. He did not show 
any respiratory distress or other untoward symptoms. He did well with 
neurological status and the weakness completely resolved and speech 
improved as well with much less dysarthria than previous and is vitally 
stable. Sugar monitoring was also within desired range.

Discussion
Although it has been several months elapsed since SARS-CoV-2 

virus has engulfed the whole world, yet many new clinical features have 
been observed in COVID patients. The SARS-CoV-2 virus responsible 
for COVID-19 infection is structural similarity with SARS-CoV-1 virus 
that was responsible for the SARS pandemic back during 2003. Both 
viruses use spike proteins on the surface to bind to angiotensin-converting 
enzyme2 (ACE2) receptor and type 2 trans membrane serine protease 
(TMPRSS2) on mammalian cells[7]. This implies that the identification 
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of expression of these receptors in human tissue can predict the potential 
infected cells and their influences in COVID-19 infected patients.
Widespread ACE2 expression in brain explains the cause of neurological 
disorder in COVID-19 patients [8].

Among neurological disorders, seizure has been seen comparatively 
commonly. One large cohort study from China had found that out 
of 304 COVID-19 patients, none exhibited overt seizure and they 
concluded that this virus did not carry an increased risk of seizure [9]. 
However, several papers published following months have shown the 
increased incidence of seizure in COVID-19 patients. The systemic 
infection itself may perform as a trigger for the breakthrough seizures 
in the patient with the history of epilepsy or may be the cause of seizure 
occurrence [10]. A retrospective analysis of case series of 7 casesrecently 
showed that the patients either had new onset of seizure (4 patients) or 
recurrence of seizure with a history of long duration of well controlled 
epilepsy (3 patients) [11]. The previous ribonucleic acid (RNA) virus 
infection (resembling with COVID) pandemic also had shown the 
increase in incidence of new onset seizure or breakthrough seizures [12]. 
In our patient (Case 1), he presented with the new onset of seizure with 
no prior history as such. We believe that the high-grade fever and the low 
oxygen saturation and respiratory distress due to COVID-19 might have 
triggered the seizure onset. His EEG was abnormal revealing interracial 
seizure pattern. 

Acute flaccid paralysis is another neurological disorder that has 
been observed in COVID patients in several countries. The first report 
of GBS with COVID-19 infection was reported from China [13]. Later, 
there have been several case reports, case series reported from different 
places that have been affected by COVID-19 pandemic [5, 14, 15]. In 
Nepal, however, we had not experienced and believe this is the first case 
(Case 2). The lower number of cases with the neurological disorder could 
be because Nepal is seeing the rise in case only recently. Our patient 
also developed the weakness along with the respiratory distress in about 
two weeks like the others reported [14, 16, 17]. The diagnosis of GBS is 
mostly clinical. The ascending type of paralysis, low to absent tendon 
reflexes strongly suggest GBS. In lab examination, CSF typically shows 
albumin-cytological dissociation (normal leucocytes and high protein). 
Nerve Conduction Test (NCT) can also be useful for the diagnosis. Our 
patient also showed all these features and hence he was easily diagnosed 
as GBS. He was treated with IVIG and has shown arrest of GBS 
progression. Several centres have used IVIG in COVID-19 associated 
GBS cases as well. The pathogenesis of GBS could be due to the immune 
mediated mechanism (molecular mimicry) in COVID-19 patients that is 
to say, the infecting SARS-CoV-2 virus likely shares epitopes similar to 
the peripheral nerves and thereby stimulating autoreactive T or B cells. 
The antibodies that are produced by the immune system to fight off the 
COVID-19, cross reacts and binds to the components of the peripheral 
nervous system, causing the neuronal dysfunctionleading to the paralysis.

Cerebrovascular disorder in COVID is another frequently reported 
case. Nearly 5% of a hospitalized patient in Wuhan (where COVID 
infection first started) reported acute stroke[5]. Some studies reported 
that older patients had higher stroke incidence rate while more recent 
studies reported stroke in younger adults who were infected with 
COVID-19[18]. Embolic strokes and large artery strokes have been 

reported more often. A retrospective chart review from March 1 till 
May 1 at two comprehensive stroke centres in US showed that common 
was stroke (85%) in neurological disorder among the COVID cases. 
The most common stroke etiology in that cohort was large vessel 
disease (46%)[19].Similarly, case reports from other different countries 
showed that thrombotic complication as arterial clots was observed 
in COVID-19 infected patients and strokes secondary to the large 
vessel occlusion[21-22].There are few popular hypotheses of stroke in 
COVID-19 infected patients. Endothelial dysfunction because of the 
virus binding to the ACE2 receptors that are found in the endothelia 
of cerebral vesselsand causing disruption of autoregulatory function[23, 
24]. The other is coagulopathy caused by the viral infection leading to 
sepsis with subsequent appearance in disbalance of coagulation and 
thereby shedding small emboli causing stroke[22,25]. Our case (Case 3) 
also showed embolic type of infarction. The DWI with ADC mismatch 
confirmed the showering type of infarction. The two-dimensional surface 
echocardiography (2D- ECHO) did not show any intramural thrombosis 
or valvular abnormality in cardiac while MR angiogram performed from 
the arch of aorta (extra cranial) till circle of Willis (intracranial) showed 
no major vessel occlusion. The cause of stroke in our patient could be 
due to the septic thrombi.

Conclusion
Considering expression of receptors (ACE2/ TMPRSS2) on 

various organs in human body, COVID-19 can present with any bizarre, 
typical atypical symptoms. Hence, it is imperative that regardless of 
etiology,COVID-19 should be considered in the differential diagnosis for 
patients.

Presenting with neurological disorder during the pandemic. Early 
consideration of COVID-19 thus may lead to earlier detection and 
appropriate precautions.Further neuropath logical studies and clinical 
studieson bench side to bed side will be crucial to understanding the 
pathogenesis of the disease in the central nervous system. Longitudinal 
neurological assessment of individuals even after recovery from COVID-19 
will be crucial to understand the natural history of COVID-19 in the 
central nervous system and monitor for any long-term neurologic squeal.
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