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the recording length can be considered as a landmark of ring 
chromosome 20 epilepsy syndrome.[6]

A higher percentage of cells with Mosaic chromosome 20 rings 
were seen to be related with earlier age of seizure onset, 
resistance to antiepileptic medication and more behavioural 
problems.[7] Our case has certain diverse features; despite a 
higher percentage  (56%) of cells with mosaic chromosome 
20 rings, she developed epilepsy at a later age (10 years) and 
she did not have any behavioural issues.

Radhakrishnan et al.[8] presented case series of 3 patients with 
different electroclinical syndrome diagnosed as R20 syndrome 
and Kalane et al.[9] reported a case of refractory epilepsy in 
a child with R20 syndrome. Valproic acid and Lamotrigine 
are considered to be the most effective combination of the 
treatment, although seizures remain to be refractory in most 
cases.[2] Ketogenic dietary therapy was reported as an effective 
and safe intervention for patients with R20 syndrome. There 
are reports describing benefit from vagal nerve stimulation in 
medically refractory cases of R20 syndrome.[10]

R20 syndrome is characterized by DRE, mental disability, 
multiple episodes of NCSE and prolonged bifrontal slow spike 
and wave activity on EEG. Chromosomal analysis is required 
to confirm the diagnosis. Atypical presentations of seizure 
semiology and NCSE can lead to delay in diagnosis. The 
syndrome should be suspected even in absence of behaviour 
disturbance and dysmorphic faces. Early identification can lead 
to better seizure control and prevent long‑term cognitive deficits.
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Acute Ataxia and Myoclonus in COVID‑19: A Case Series

Sir,

Acute ataxia and myoclonus in adults have a variety of 
causes including postinfectious cerebellar immune‑mediated 
inflammation.[1] Over the past nine months, numerous 
neurological complications of the severe acute respiratory 
syndrome coronavirus 2 (SARS‑CoV‑2) have been reported. 
Amongst the various neurological manifestations, acute 
cerebrovascular accident and encephalopathy have been 
frequently published in literature.[2] Although seen in association 
with other viral infections, myoclonus in coronavirus disease 
2019 (COVID‑19) has been rarely reported.[3,4]

We present a case series of three patients presenting with 
movement abnormalities in relation to infection with COVID‑19.

The first patient, a 60‑year‑old male, presented with acute onset 
involuntary jerking movements of upper and lower limbs, and 
difficulty in walking, of 10 days’ duration, following fever and 
cough 2 weeks prior. Clinical examination revealed normal 
vital parameters and oxygen saturation, normal mentation, 
ocular movements and speech. He had bilateral limb ataxia, 
dysmetria and gait ataxia [Video 1a]. There was generalized 
myoclonus on posture and action, which was not sensitive to 
tactile or auditory stimuli  [Video 1b]. Negative myoclonus 
was not present.
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The patient’s routine haemogram, biochemistry and thyroid 
function tests were normal. Chest radiograph showed 
bi‑basal fluffy shadows suggestive of COVID‑19. Computed 
tomography (CT) of brain with contrast was normal. His throat 
swab was positive for SARS‑CoV‑2 by cartridge‑based nucleic 
acid amplification test (CBNAAT). COVID‑19 IgM and IgG 
antibodies were present in serum. Cerebrospinal fluid (CSF) was 
positive for COVID‑19 IgG antibody but was otherwise normal.

Following treatment with intravenous and oral steroids, oral 
levetiracetam and clonazepam, patient made a complete 
recovery over 2 weeks [Video 1c].

The second patient was a 53‑year‑old male, with acute onset 
of generalized jerky movements, imbalance and difficulty 
in walking for 5  days, following fever a week prior. His 
vitals (including oxygen saturation at admission), general and 
neurological examination including speech and eye movements 
were normal. He had bilateral limb ataxia and dysmetria, along 
with marked gait ataxia. Multifocal action myoclonus was 
present, with no stimulus sensitivity to touch or sound [Video 2a]. 
He had a peculiar bouncing gait. His haemogram, renal and liver 
function tests, electrolytes and thyroid functions were normal. 
CT brain with contrast was unremarkable. His throat swab was 
negative for SARS‑CoV‑2 (CBNAAT). COVID IgM antibody 
was present in serum, and IgG antibody was detected in serum 
and CSF. CSF was acellular with normal protein and sugar 
levels. High‑resolution computed tomography (HRCT) chest 
showed no evidence of acute COVID‑19.

The patient was treated with intravenous methylprednisolone, 
oral steroids and clonazepam, with complete recovery 
over 10 days [Video 2b].

The third patient was a 47‑year‑old male who presented with 
involuntary jerking movements of limbs at rest and on activity, 
and one episode of generalized convulsions, 10 days after an 
episode of fever.

He had truncal and limb ataxia with postural kinetic tremors 
in the upper limbs in addition to action myoclonus [Video 3a]. 
There was no sensitivity to touch or sound. He also had 
intermittent chaotic, multidirectional saccadic oscillations 
suggesting opsoclonus [Video 3b]. Speech was dysarthric with 
a jerky, explosive component. Patient was hypoxic on room air.

His routine haemogram, renal and liver functions, blood 
sugars and thyroid functions were normal. CT brain with 
contrast was unremarkable. His throat swab was positive for 
SARS‑CoV‑2 (CBNAAT). COVID IgM antibody was present 
in serum, and Ig G antibody was detected in serum and CSF. 
CSF was acellular with normal protein and sugar levels. HRCT 
chest showed COVID severity score of 12/25.

The patient was treated with intravenous methylprednisolone 
for 5 days, followed by oral steroids for a week, along with 
oral clonazepam, with good response to treatment [Video 3c].

A wide range of neurological findings have been described in 
COVID‑19. These range from hypogeusia and hyposmia in 

mild cases to diffuse corticospinal tract signs, encephalopathy 
and movement disorders in severe cases.[2]

The pathophysiology of neurological involvement in 
COVID‑19 is postulated to be a para or postinfectious 
immune‑mediated mechanism or direct neuroinvasion by 
SARS‑CoV.[5,6]

In our short case series, the three patients developed myoclonus 
and ataxia approximately 7–14 days after the onset of fever. 
The third patient had the classic ocular features of opsoclonus, 
in addition. Although none of them had encephalopathy, the 
third patient had a single episode of convulsions. This patient 
also required oxygen support, unlike the two other patients.

CT brain with contrast was normal in all three patients, a finding 
similar to that reported with other cases of ataxia‑myoclonus 
in COVID‑19.[3,6] Magnetic resonance imaging of the brain, 
which could have picked up subtle changes, was not possible 
due to logistical problems during the pandemic.

SARS‑CoV‑2 has been detected in a single case report, in 
the CSF fluid of a patient with meningoencephalitis.[7] Other 
studies, failing to detect SARS‑CoV‑2 in CSF, have proposed 
post‑viral autoimmunity or molecular mimicry between the 
viral particles and neuronal autoantigens, as the cause for the 
neurological complications.[8]

Our patients had positive serum and CSF antibody test (with 
normal routine CSF examination). In the published literature, 
CSF studies for COVID antibody IgG have been positive 
even in the absence of a positive CSF or nasopharyngeal 
SARS‑CoV‑2 RT‑PCR.[9,10] The fact that our patients already 
had serum and CSF IgG positivity points to a possible 
reinfection with COVID‑19 at this episode, having already 
developed IgG response to a previous infection 6–8 weeks ago. 
Whether a reinfection with COVID‑19 in the setting of IgG 
positivity triggers an enhanced autoimmune response causing 
CNS involvement is a matter of interest and debate.

Besides treatment for the neurological syndrome, treatment for 
COVID‑19 in our patients included antibiotics, low‑molecular 
weight heparin, and oral ivermectin and doxycycline. In the 
reported cases, the neurological treatment ranged from only 
symptomatic therapy to immunotherapy and symptomatic 
treatment with levetiracetam, clonazepam, valproic acid and 
lorazepam, with good response.[3,4,6]
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Combined Carotid Artery Stenting and Coronary Stenting in 
Metachronous Cardiocerebral Infarction

Dear Editor,

Carotid artery stenting (CAS) and percutaneous transluminal 
coronary angioplasty  (PTCA) are infrequently performed 
in the same setting. The first reports emerged in 1996 in the 
acute setting of combined symptomatic neurological and 
cardiac ischemic events.[1] Thereafter, there have been only 
a few reports, in the literature.[2] This may be due to current 
guidelines that emphasize the small superiority of carotid 
endarterectomy over CAS. However, there is still a role for 
this combined technique in certain situations.

A 67‑year‑old diabetic, hypertensive man presented with facial 
deviation lasting for a couple of hours. He had a similar episode 
one year earlier. CT brain showed an acute infarct in the right 
MCA territory. CT Angiogram  [CTA] revealed a complete 
occlusion of the Left Internal Carotid Artery [ICA] with 90% 
stenosis of the Right ICA. [Figure 1a-b] He was started on dual 
antiplatelets and atorvastatin. On day 2, he developed crushing 
chest pain. An ECG showed an inferior wall ST elevation 
myocardial infarction and Echocardiography showed Inferior 
wall hypokinesia. Coronary angiogram which revealed 80% 
discrete stenosis of proximal left anterior descending (LAD) 
artery and 80% tubular stenosis in the distal left circumflex 
artery (LCX). The proximal Right Coronary Artery (RCA) was 

occluded and the distal RCA was filled by retrograde filling via 
collateral flow from the left side. The patient was presumptively 
planned for Coronary Artery Bypass Graft surgery (CABG) 
with concurrent carotid endarterectomy (CEA). Review of the 
CTA images showed a very high ICA bifurcation lying nearly 
at the angle of the mandible, which made surgery technically 
difficult. The angle of mandible presents a significant barrier 
to surgical access for CEA. The option of Carotid Artery 
Stenting (CAS) followed by CABG was offered to the patient. 
As he was keen to undergo PTCA instead of a CABG, it was 
decided to do a simultaneous right ICA CAS followed by 
PTCA to LAD and LCX.

Under local anesthesia, Digital Subtraction Angiography [DSA] 
was performed which showed a 90% stenosis of the Right ICA 
2 cm distal to the carotid bifurcation. [Figure 1c] After placing 
a 90 cm Flexor® Raabe long sheath, an Abbott Emboshield 
NAV 6™ embolic protection device was deployed distal to 
the lesion. Angioplasty of the lesion was achieved using a 
2 mm × 15 mm Artemis and a 6 >8 mm × 40 mm Abbott 
X‑ACT®self‑expanding stent was deployed across the lesion. 
Post stenting dilatation was done with a 4 mm ×  12 mm 
Sapphire® non‑compliant balloon. Post stenting angiogram 
showed good flow. [Figure 1d] After this the LAD coronary 
artery was engaged with a 7F EBU 3.5 guiding catheter. The 
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