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SUMMARY
A 19- year- old man was admitted with a 2- week 
history of continuous cough along with a day history 
of acute onset unsteadiness and hiccups. Given 
the current pandemic, he was initially suspected to 
have COVID-19, however he tested negative on two 
occasions. Subsequent brain magnetic resonance 
imaging (MRI)confirmed a small left acute and subacute 
lateral medullary infarction with chest X- ray suggesting 
aspiration pneumonia with right lower lobe collapse. 
This is a distinctive case of posterior circulation stroke 
presenting with a new continuous cough in this era 
of COVID-19 pandemic. We anticipate based on MRI 
findings that his persistent cough was likely due to silent 
aspiration from dysphagia because of the subacute 
medullary infarction. It is therefore imperative that 
healthcare workers evaluate people who present with 
new continuous cough thoroughly to exclude any other 
sinister pathology. We should also be familiar with the 
possible presentations of posterior circulation stroke in 
this pandemic era.

BACKGROUND
Undoubtedly in the current pandemic, a new 
continuous cough has become a red flag symptom 
attributed to COVID-19. Cough might occasion-
ally be seen in neurological diseases. However, it 
is now being recognised that there is an increasing 
association of symptoms of cough and neurolog-
ical diseases with cases of COVID-19 manifesting 
as acute stroke, confusion and encephalopathy.1 
As we discover more COVID-19- related neurolog-
ical diseases, we should also recognise COVID-19 
mimics secondary to neurological diseases.

Posterior circulation stroke is a notable cause of 
dysphagia and in some cases could manifest solely 
as respiratory symptoms of sore throat, cough and 
dysphagia.2

CASE PRESENTATION
A 19- year- old, non- smoker, normally fit and well 
man presented to our hospital during the first 
quarter of this year with a 2- week history of contin-
uous cough. There was no history of fever, recent 
travel or contact with anyone with COVID-19. 
However, he had been in self- isolation because of 
this symptom.

A day before presentation, he developed a 
sudden onset disequilibrium, sense of vertigo with 
associated nausea and several episodes of vomiting 
while standing. He described a history of left 
facial paraesthesia and left- sided neck pain prior 
to his hospital presentation with some difficulty 

in clearing his throat in the preceding days, which 
became apparent during detailed history taking. No 
prior vascular risk factor was identifiable.

There was no family history of stroke or cardio-
vascular disease, no history of significant childhood 
disease and his younger sibling was healthy. There 
were no high- risk behaviours or recreational drug 
use.

Detailed neurological examination revealed 
subtle left- sided incoordination of both upper and 
lower limbs and horizontal gaze evoked nystagmus. 
There was evident dysarthria and impairment in 
swallowing due to impaired laryngeal elevation. 
There were no features suggestive of Horner’s 
syndrome. No visual field deficit was identified and 
there were no other apparent cranial nerve deficits. 
Power was normal in all limbs with no objective 
sensory impairment.

From the history of cough in this current 
pandemic, the patient was initially suspected to 
have COVID-19. Therefore, he was isolated and 
swabbed for COVID-19. However, his symptoms 
coupled with detailed examination were sugges-
tive of a brainstem lesion. The sudden onset of the 
neurological symptoms leaned towards a vascular 
aetiology. However, given age and lack of vascular 
risk factors for stroke, other differentials were also 
considered initially.

INVESTIGATIONS
Routine blood tests including initial inflammatory 
markers were normal. Cholesterol and venous 
glucose were unremarkable. ECG demonstrated 
sinus rhythm. Transthoracic echocardiography 
was within normal limits with no thrombus in left 
ventricle, no obvious valvular lesions and with no 
flow seen through the atrial septum.

The patient had initial COVID-19 nasal swab 
screen which was negative. Chest X- ray on admis-
sion was within normal limits. Computed Tomog-
raphy(CT) scan of the brain and CT angiography 
(CTA) of the neck and brain were normal with no 
evidence of dissection. MRI of the brain, however, 
revealed diffusion restriction in left lateral medulla. 
Interestingly, there was mismatch between the two 
diffusion weighted imaging(DWI) (b0 and b1000 
sequences, respectively) and apparent diffusion 
coefficient (ADC) sequences (figure 1) thereby 
hinting at the probability of an acute and subacute 
ischaemic change. The radiological changes 
suggested that an initial event may have triggered 
the cough and a subsequent extension caused signif-
icant neurological deficit to persuade the patient 
come into hospital.
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On the third day of admission, patient became febrile and had 
worsened respiratory distress. Repeat chest radiograph demon-
strated collapse consolidation of the right lower lobe (figure 2). 
A repeat COVID-19 nasal swab was sent which also came out as 
negative. A COVID-19 antibody test during the time of presen-
tation was not in vogue.

Vasculitis and thrombophilia screen along with check for HIV 
were negative.

DIFFERENTIAL DIAGNOSIS
In the assessment of neurological disease, localisation of a neuro-
logical finding is important before determining the cause. The 
examination findings were suggestive of a brainstem lesion and 
subsequently MRI confirmed a lateral medullary infarct. In the 
young population especially with no risk factors, vertebral artery 
dissection (VAD) is a common cause of posterior circulation isch-
aemic (POCI) stroke.3 Given the history of cough, which could 
precipitate VAD, and the history of left- sided neck pain, this was 
a strong differential.4 5 However, CTA did not confirm a VAD or 
any intracranial or extracranial vessel abnormality.

It is worth noting that the standard techniques for imaging the 
arteries that are commonly available are CTA, magnetic reso-
nance angiography (MRA) and digital subtraction angiography 
(DSA). It is known that these techniques although can reveal 
abnormalities of the vessel lumen, but do not readily distinguish 
vessel wall pathology. There is therefore a growing need for 
direct visualisation of the vessel wall with high- resolution intra-
cranial vessel wall MR imaging (VW- MR imaging). Intracra-
nial VW- MR imaging is likely a useful adjunct to conventional 
imaging to differentiate causes of intracranial arterial narrowing 
such as intracranial atherosclerotic plaque, vasculitis, reversible 
cerebral vasoconstriction syndrome and arterial dissection to 
name a few and may also help to identify symptomatic, non- 
stenotic disease of the intracranial arteries.6 However, dedi-
cated VW- MR imaging is not available at many centres and is 
currently not in practice at our institution due to difficulties 
in image acquisition but may be available in the not- so- distant 
future.

Cardioembolic stroke is also a possibility in this case with 40% 
of posterior circulation strokes deemed to have a cardioembolic 
origin.3 However, a 72- hour ambulatory ECG monitoring and 
echocardiogram did not reveal any paroxysmal atrial fibrillation 
or structural heart disease

Our patient is still undergoing further investigations like 
formal bubble echo and if initial tests are inconclusive and the 
stroke is deemed cryptogenic, he may need referral for consid-
eration of an implantable loop recorder to look for paroxysmal 
atrial fibrillation. Previous studies indicate that atrial fibrillation 
is more likely to be detected with an insertable cardiac monitor 
than with conventional follow- up in patients with a recent cryp-
togenic stroke.7

TREATMENT, OUTCOME AND FOLLOW-UP
The patient was admitted to the stroke unit. He was not throm-
bolysed as his initial National Institutes of Health Stroke Scale 
Score was 2 on review by the stroke physician. Also, initial diag-
nosis was a bit unclear in view of his staggered symptoms.

He was given high- dose aspirin for the treatment of ischaemic 
stroke, and then was switched to low- dose clopidogrel after 
2 weeks. He was formally assessed by the speech and language 
team the following day. Given he had reduced laryngeal sensa-
tion, elevation and penetration, which would be a high risk for 
aspiration, a nasogastric tube was inserted to support his nutri-
tion and medications. His symptom of nausea was controlled 
with regular metoclopramide which was overlapped with 
gabapentin to also treat his hiccups.

On the third day, the patient deteriorated with fever, hypoxia 
and shortness of breath. A chest radiograph demonstrated a right 
lower lobe collapse and consolidation likely from aspiration. He 
was treated with intravenous amoxicillin, extensive chest physio-
therapy and oxygen therapy. He made an excellent recovery on 
ward- based active treatment within the next few days.

Figure 1 (A) DWI b0 image of the lesion in the lateral part of the left 
medulla. (B) DWI b1000 image of the lesion in the lateral part of the left 
medulla. (C) ADC map demonstrating the variable diffusion restriction 
in the lesion suggestive of acute on a subacute infarct. (D) Coronal fluid 
attenuated inversion recovery (FLAIR) image showing an infarct in the 
left medulla.

Figure 2 (A) Chest radiograph done at the time of respiratory distress, 
showing consolidation and collapse in the right lower lung zones 
initially suspicious for COVID-19. (B) Chest radiograph after 3 days 
of antibiotics for the treatment of aspiration pneumonia, showing 
significant improvement in the chest radiograph.
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At the time of the early pandemic, the team revisited the 
patient’s presentation on whether he may have had COVID-
19- related ischaemic stroke. However, clinical and radiological 
features were more in keeping with an aspiration secondary 
to dysphagia typically associated with brain stem strokes. Our 
patient underwent a CT angiogram and this was unremarkable 
with no obvious suggestion of vasculopathy and clinical, radio-
logical along with inflammatory parameters improved rapidly 
following treatment for clinical and radiological aspiration.

The patient has recovered completely from his illness. He 
is currently on normal diet and fluids. He is independent in 
mobility and all activities of daily living. He has returned to his 
work and is under follow- up in the outpatient stroke clinic.

DISCUSSION
POCI strokes are responsible for close to 30% of strokes in 
the UK.8 These involve vertebrobasilar system and can present 
with several brainstem syndrome including lateral medullary 
syndrome, also known as posterior inferior cerebellar artery 
(PICA) or Wallenberg syndrome. Typical constellation of lateral 
medullary syndrome features include dizziness, ataxia, crossed 
sensory signs, nystagmus, dysphagia and Horner’s syndrome, 
while some may also develop intractable hiccups.9 Lateral medul-
lary infarcts can be caused by ischaemia involving the vertebral 
artery, PICA artery and the lateral or medial branch of the PICA 
artery.3 However, it is of note that most of the patients do not 
present with the full constellation of the syndrome depending on 
the branches of PICA affected and degree of collateral supply.3

Patients with lateral medullary infarct could present rarely 
with isolated dysphagia and aspiration pneumonia.2 One must 
be vigilant about atypical presentations of a posterior circu-
lation stroke to facilitate prompt evaluation and treatment of 
patients to avert fatal and disabling complications especially in 
the current COVID-19 pandemic.10

This pandemic era has interestingly revealed the unlikely 
harmony between respiratory and neurological diseases.11 
Several COVID-19 cases are being linked with diverse neuro-
logical symptoms like confusion, acute cerebrovascular disease, 
encephalitis and encephalopathy.1 12 13 It has been postulated 
that this might be a result of the presence of ACE-2 receptors 
in the brain.14 It is also known that neurological diseases could 
present with respiratory symptoms like shortness of breath. This 
often is seen in neuromuscular diseases like myasthenia gravis 
causing restrictive lung pathology.

Current literature has suggested the probability of 7·6- fold 
increase in the odds of stroke with COVID-19 compared with 
influenza. The mechanisms in COVID-19 include a hyperco-
agulable state from systemic inflammation and cytokine storm, 
postinfectious immune- mediated responses and direct viral- 
induced endotheliitis or endotheliopathy, potentially leading to 
angiopathic thrombosis along with cardiomyopathy to name a 
few.15 16 One study found 13.5% of patients with COVID-19 
had neurological disorder (1.9% of which had stroke), which 
was associated with an increased risk of in- hospital mortality 
(HR 1.38, 95% CI 1.17 to 1.62).17 A recent report of six consec-
utive patients with acute ischaemic stroke and COVID-19 
suggested that all patients had large vessel occlusion with mark-
edly elevated D- dimer levels, often with a period of delay from 
infection to stroke.18

In our index patient, there was no evidence of COVID-19 
infection after two negative swabs to suggest any causal asso-
ciation with his stroke. Although COVID-19 antibody was 
unavailable at that period to check for previous exposure, recent 

systematic review and meta- analysis suggests that currently avail-
able evidence does not favour the continued use of the existing 
point- of- care serological tests for COVID-19 antibody testing.19 
However, this may be useful in diagnosing COVID-19 in patients 
with late presentation, prolonged symptoms or negative results 
from reverse transcription PCR tests.13

Although, there have been cases linking isolated dysphagia 
with lateral medullary infarcts, that of a POCI stroke presenting 
with a new continuous cough is rarely reported.2 In our index 
case, the initial history of cough preceding the more acute 
symptom of disequilibrium correlated with the MRI finding of 
acute and subacute infarcts in the medulla. This further validates 
our hypothesis that the subacute medullary infarct must have 
been the precipitant of the cough right from the start. In addi-
tion, there are also known case reports of patients with cough 
who were found to have silent aspirations from impaired swal-
lowing confirmed on investigation. This difficulty with swal-
lowing was not often apparent on history or examination.20 This 
might explain the delayed presentation.

It should be noted that a sinister pathology like POCI stroke 
in patients who present with new continuous cough unrelated 
to COVID-19 might not be unravelled early enough as people 
follow self- isolation guidance from the government. The patients 
who may also present to the emergency department might not be 
evaluated extensively enough to exclude other serious patholo-
gies due to human factors and bias.

Therefore, as we triage patients who present with new contin-
uous cough in the emergency department, we must recognise 
the COVID-19 mimics especially when there are neurological 
signs in those patients. In a person with new cough and neuro-
logical signs, we must think about a POCI stroke as a differen-
tial while also keeping in mind COVID-19- related neurological 
disease.

Learning points

 ► Health workers must extensively evaluate patient with new 
cough and exclude sinister causes of cough unrelated to 
COVID-19.

 ► In individuals with recurrent cough and new neurological 
signs, a brainstem cause must be considered.

 ► We must recognise the atypical presentation of posterior 
circulation strokes in this current pandemic. Cough and 
hiccups could be a feature of lateral medullary infarction.
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