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1. Introduction

While COVID-19 (CV-19) has presented new challenges for almost all medical
specialties, only recently have we begun to appreciate its neuro-rehabilitation
sequelae and outcomes—both disease process and our approach to treatment.
With a paucity of documented sequelae, and faced with the challenge of an ev-
er-increasing patient burden, it is important to work towards building a record
of patient outcomes to guide our future management. Here we describe the ef-
fects of a prolonged period of intubation and ventilation due to CV-19 pneumo-
nitis, and the outcome following a period of intensive neurorehabilitation at a
dedicated facility. There is an increasing library of research detailing the rela-
tionship between CV-19, PRES, and PRES-like syndromes, but little on the neu-
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ropsychiatric sequelae of CV-19 infection. With this paper, we hope to expand

our understanding of the neurological sequelae of CV-19 infection.

2. Admission

2.1. Acute Admission

A previously well, 57-year-old male taxi driver was admitted via the emergency
department with a one-day history or worsening shortness of breath. He had a
past history of medically managed hypertension, hypercholesterolemia and pre-
vious L occipital infarct (from which he made a full recovery). A COVID-19
(CV-19) polymerase chain reaction (PCR) swab taken on admission returned
positive and he was started on doxycycline and hydrocortisone (as per local pol-
icy at the time). He continued to deteriorate in hospital and was admitted to the
Intensive Care Unit (ICU) after developing type 1 respiratory failure, where he
was intubated and ventilated and commenced on Lopinavir/Ritonavir and me-
thylprednisolone. His ICU stay was complicated by a prolonged lung abscess
requiring IV antibiotics.

He was weaned off ventilatory support on day 90 and stepped down. Unfor-
tunately, he became acutely confused and following a prolonged seizure was
readmitted to ICU and re-intubated; a CT head showed new subcortical hypo-
densities (in addition to the established left occipital infarct) and a radiological
diagnosis of Posterior Reversible Encephalopathy Syndrome (PRES) was made.
Following aggressive blood pressure and seizure management he was re-extubated
five days later; he was admitted to the Floyd Neurorehabilitation unit once med-

ically optimized.

2.2. Admission to the Neurorehabilitation Unit

On admission he was notably frail, with an unsafe swallow (managed with thick-
ened fluids). His activity was limited to a tilt-in-space wheelchair for maximum
four hours per day. Glasgow Coma Score was 15/15 and abbreviated mental test
score was 9/10. Cranial nerves were normal except for an isolated right XII nerve
palsy with right-sided tongue deviation. There was significant wasting of the in-
trinsic, thenar and hypothenar muscles bilaterally; reflexes were globally dimi-
nished with normal sensation and Medical Research Council (MRC) muscle scale

power III-IV throughout. Systolic hypertension was also noted (Figure 1).

2.3. Clinical Course and Discharge

A remarkable functional improvement was seen during the patient’s stay at the
Rehabilitation Unit. With consistent and targeted therapy, he regained strength
and his swallow improved to thin fluids and normal diet. He slowly regained his
mobility and walked independently from the unit on discharge. His cognition
also improved over time, returning to normal (normal cognition, sequential and
memory task functionality). He was troubled by globus pharyngeus and vomiting

throughout his stay; video fluoroscopy was normal and barium swallow detected
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Figure 1. MRI brain. Note the high occipital signal return.

trace silent aspiration, for which he is still being investigated to delineate the cause.
He did note some psychiatric disturbance pertaining to his experience, includ-
ing visualizing his stay in ICU and hearing the medical staff there. He was treated
with sertraline, with benefit; however, on discharge he was still suffering regular
nightmares about his ICU stay.
Aggressive control of his blood pressure was maintained on the unit to ensure
resolution of his PRES and he was discharged with anti-epileptics.

3. Discussion

This gentleman, with a background of cerebral infarct and hypertension, had a
much-prolonged ITU stay of 95 days due to CV-19 pneumonitis complicated by
seizures, pneumonia and lung abscess. Based on his seizure activity, imaging and
abnormal blood pressure her received a diagnosis of PRES towards the end of his
ITU stay, further complicating his route to recovery.

We use this case to illustrate firstly the remarkable outcome of a gentleman
who was extremely unwell on admission to us; on discharge he was fully mobile
and capable of independent living. Secondly, it is a caution to rehabilitation spe-
cialists of the neurological sequelae following CV-19 related insult (in this case,
PRES)—these issues continue to travel with the patient after initial recovery and
require ongoing careful control in the rehabilitation environment (and beyond).
It is also worth noting that there is some evidence linking high-dose steroid ther-
apy and the subsequent occurrence of PRES [1], leaving clinicians with a treat-

ment dilemma.

The Post-CV-19 Brain and Its Relationship with PRES

CV-19 survivors have been left with notable neurological symptoms such as diz-
ziness, headache and impaired consciousness [2]. More serious sequelae (includ-
ing encephalitis, stroke, micro-and macro-haemorrhage, encephalopathy and ce-

rebral venous embolism) have also been described [3], and although more in-
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trospection is required the bulk of neurological injury is secondary to inflam-
matory or immune-mediated injury [4]. Angiotensin-converting enzyme is also
being implicated in the rapid vasogenic oedema in brain changes seen with
CV-19 [5], and a link between this and PRES could be postulated—though diffi-
cult to elucidate, as PRES can also be responsible for similar neurological symp-
toms [6]. An increasing number of cases of PRES and CV-19 are being described
in literature [7] [8], as are CV-19 and ‘PRES-like’ syndromes, including cortical
blindness, leukoencephalopathies and carotid thrombosis [9] [10]. We also note
that a case of isolated unilateral CNXII nerve palsy has been reported in a case
study from Portugal [11], mirroring our experience here. Treatment for PRES
focuses on aggressive blood pressure and seizure control, aims that would be
shared by clinicians managing CV-19 complications [12].

So far, little research exists describing long-term brain changes after CV-19
infection in its entirety. The neuropsychiatric complications of COVID, as seen
here with the gentleman’s recurrent nightmares, also suffer from a paucity of re-
search and will require attentive follow-up in the post-CV-19 rehabilitation land-
scape.

There is no consistent, standardised data on how many critical care patients
need—or go on to receive—specialist inpatient rehabilitation, and the burden on
rehabilitation services from post-COVID patients remains unknown [13]. A dee-
per understanding of the lasting neurological effects of CV-19 will be critical for
service planning and delivery in the coming years and, as shown, patients have
the capacity to benefit greatly from targeted and extended rehabilitation input.

4. Conclusion

We have described a complex case of CV-19 requiring a prolonged ITU stay,
complicated by PRES, before making a good recovery in a dedicated rehabilita-
tion setting. This case joins a number of other publications connecting PRES and
PRES-like syndromes to CV-19 infection, but we note a paucity of research around
long-term biological and neuropsychiatric complications of severe CV-19 infec-
tion. Patients such as this would benefit from a better understanding of CV-19
infection and its effect on neuro-rehabilitation potential, and such knowledge
could be used in the future to tailor rehabilitation care towards the particular
challenges CV-19 presents.
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