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Sir,

Both Parkinsonism and akinetic mutism (AM) have been 
described in association with COVID-19. Parkinsonism 
cases had evidence of nigral degeneration in DAT scans or 
hypoxic damage to the basal ganglia [1, 2]. The majority 
recovered spontaneously or responded to dopamine ago-
nist therapy. One case of a hypokinetic- rigid syndrome has 
been reported with COVID-19 [3]. However, this patient 
had asymmetrical presynaptic nigrostriatal pathway impair-
ment on DaT-SPECT and showed significant improvement 
in the clinical picture without any specific treatment. Cases 
with AM associated with COVID-19 due to the disruption 
of cortico-striato-thalamo-cortical circuits originating in 
the anterior cingulate cortex (ACC) are also known [4]. We 
report a COVID-19 encephalitis presenting with an acute 
akinetic- rigid syndrome.

A 75-year-old man, previously in good health, returned 
from farm work on the day of the illness and collapsed in 
his bed. When aroused, a few minutes later, he was found to 
be febrile and confused. On arrival at the hospital, he was 
febrile, comatose, with persistent downgaze, severe general-
ized rigidity and bilateral extensor plantar responses. He was 
intubated for airway protection. RT-PCR for SARS- CoV-2 
was positive. There was no history of exposure to toxins or 
neuroleptics.

Blood reports on day 2 were notable for elevated Tro-
ponin I (353.3 ng/L- normal < 13) and d-dimer (1500 ng/
ml). His CSF was abnormal (total count 90, lymphocytes 
89%, neutrophils 6%, monocytes 4%, protein-165 mg/dl) 
and showed elevated CSF antibody to SARS CoV2 spike 

protein (> 250 U/ml). RT-PCR for SARS-CoV-2 in CSF 
was negative. An encephalitic multiplex PCR panel (Strep-
tococcus pneumoniae, Haemophilus influenzae, Neisseria 
meningitidis, Mycobacterium tuberculosis, Cryptococcus 
neoformans, Herpes Simplex Virus 1 & 2, Cytomegalovi-
rus, Varicella Zoster Virus, Human Herpes Virus-6, John 
Cunningham Virus, JEV, Dengue 1–4, West Nile, Enterovi-
ruses, Chikungunya, Rabies, Chandipura, Measles, Mumps, 
Rubella, Nipah virus and Toxoplasma gondii) was negative. 
A neuronal autoimmune encephalitis panel was also nega-
tive. MRI brain showed FLAIR hyperintensity in the right 
frontal region with overlying leptomeningeal enhancement 
and small, punctate, gradient-blooming lesions in the right 
hemisphere [micro-hemorrhages]. (Figure) By day three, he 
was conscious but had an acute akinetic-rigid syndrome with 
corticospinal tract involvement and mutism. Dexamethasone 
(8 mg /day) and Remdesivir were started along with a trial of 
Levodopa/Carbidopa (100/25 mg) QID which was increased 
to 250/62.5 mg QID by day six (total of 1000/250 mg). He 
underwent tracheostomy on day seven and was shifted to the 
ward on day ten.

18F-FDOPA scan on day ten, showed normal tracer uptake 
in the basal ganglia. 18FDG PET/CT revealed reduced FDG 
uptake in bilateral frontal cortices. FDG uptake was normal 
in the rest of the brain, including the basal ganglia (Fig. 1).

Levodopa/Carbidopa 1000/250 mg was continued for 
2 weeks and was tapered after one month to Levodopa/Car-
bidopa 300/75 mg daily. His clinical examination remained 
stable. At follow up, two months later, however, he was 
ambulant, but apathetic and had mild cognitive impairment, 
mild residual rigidity and bradykinesia. At follow up, four 
months later, he had nearly attained his baseline level of 
functioning (mRS score 1).

We report a case of COVID-19 encephalitis that caused 
an acute akinetic-rigid syndrome [1]. The clinico-radio-
logical picture suggested involvement of the fronto-striatal 
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circuits (abnormal frontal hypometabolism in FDG PET/CT) 
with sparing of the nigrostriatal system (normal 18F-FDOPA 
scan). CSF Pleocytosis and focal MRI brain abnormalities 
were compatible with COVID-19 encephalitis, with the 
exclusion of other causes.

A case of transient steroid-responsive encephalopathy 
presenting as akinetic mutism has been reported, however 
our case had a more prolonged course, and unresponsiveness 
to steroid therapy as well as fronto-parietal hypometabolism 
on FDG PET CT implicating the frontal-subcortical cir-
cuitry. In comparison with the case of an acute hypokinetic-
rigid syndrome following SARS-CoV-2 infection which 
showed nigrostrial involvement, our patient had a normal 
nigrostriatal function on 18F-FDOPA scans [3, 5]. The mut-
ism in our patient further implicates the medial forebrain 
region, especially the anterior cingulate cortex (ACC) and 
its connections with diverse brain regions including the cin-
gulate motor areas and the cortico-striato-thalamo-cortical 
loops.

SARS-CoV-2 enters the brain by hematogenous route, 
direct invasion through vascular pericytes, via axoplasmic 
spread or retrograde trans-cribriform spread. In COVID-19 
encephalitis, CSF examination discloses mild pleocytosis 
but CSF RT-PCR is usually negative. Oligoclonal bands 
and elevated levels of serum and CSF IL‐8 and TNF‐α con-
centrations, glial fibrillary acidic protein and neurofilament 
light chain (nFL) are reported in CSF. Most of the CNS 
injury in COVID-19 encephalitis is attributed to a dysregu-
lated host response (hyperinflammatory immune response) 
rather than a direct viral cytopathic effect.

We were unable to detect SARS CoV-2 in the CSF by 
PCR or obtain a brain biopsy to rule out a direct viral neu-
ronal cytopathy. Nevertheless, the presence of intrathecal 

anti-spike antibodies suggested an immune mediated 
encephalitis, which involved the cortical supplementary 
motor circuits and manifested as a severe akinetic- rigid 
syndrome. Our patient made a very slow recovery over 
4 months, suggestive of a gradual improvement in the dys-
functional cortical-subcortical circuitry.
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Fig. 1  Panel A; Axial FLAIR 
MRI image showing a right 
frontal hyperintensity. Panel 
B; Axial gradient echo image 
showing punctate right hemi-
spheric hemorrhages. Panel C; 
Axial post contrast T1 weighted 
image showing right frontal cor-
tical/leptomeningeal enhance-
ment. Panel D; 18F-FDOPA 
scan showing normal basal 
ganglia uptake. Panel E; Axial 
18FDG PET/CT image showing 
diffuse fronto-parietal hypome-
tabolism
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