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a b s t r a c t 

Acute disseminated encephalomyelitis (ADEM) is an acute demyelinating disorder of the 

central nervous system that is ordinarily monophasic. ADEM can develop following infec- 

tion or vaccination. Here, we present a 37 y/o male patient with progressive muscle weak- 

ness in all limbs along with dysphagia following COVID-19 vaccination. Brain magnetic res- 

onance imaging (MRI) revealed typical imaging findings which presented as multifocal T2- 

FLAIR signal changes in the corticospinal tract, pons, and temporal lobe with diffusion re- 

striction. Magnetic resonance spectroscopy (MRS) further confirmed the diagnosis by the 

typical elevation of the Choline and Myoinositol peaks. Neurologic impairments have been 

reported as the potential side effects of COVID-19 vaccines. Appropriate imaging modalities 

together with a thorough clinical examination are essential for making a correct diagnosis. 
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Background 

Acute disseminated encephalomyelitis (ADEM) is an intense
disorder identifies by multifocal demyelinating white mat-
ter in the central nervous system (CNS). Dispersed neurologic
signs in harmony with geographic distribution in the CNS,
which are observed in imaging examination, confirm the con-
dition [1–3] . There are some pieces of evidence that vacci-
nations may provoke autoimmune demyelination. Previous
studies revealed that ADEM events were linked with immu-
nization for several infectious agents such as influenza, vari-
cella, measles, mumps, rubella, tetanus, diphtheria, pertussis,
and hepatitis B [4–6] . Coronavirus 2019 infection (COVID-19) is
an overwhelming pandemic, which has so far led to the death
of over 4 million patients globally [ 7 ,8 ]. From December 2020,
vaccination was approved as a safe and imminent solution for
the completion of the critical condition and protected the in-
dividuals from the virus [ 9 ,10 ]. Besides all the positive aspects
of the COVID-19 vaccines, some adverse effects were observed,
that based on reports, ADEM is one of them [11–14] . Here, we
report a case with signs, and symptoms of ADEM diagnosed
after COVID-19 vaccination. 

Case presentation 

A previously healthy Iranian 37 y/o male, municipal labor, re-
ferred the emergency department (ED) of a local hospital on
the June 16 with progressive weakness of 4 limbs, dyspha-
gia, drooling, nausea, and vomiting. On arrival to the ED, vi-
tal signs showed a temperature of 37 °C, heart rate of 88 bpm,
blood pressure of 115 of 80 mm Hg, and respiratory rate of
20/min. On neurologic examination, he was completely alert
to the time, place, and person. He was completely alert to the
time, place and person. He had signs, and symptoms of bilat-
eral facial nerve paralysis. Pupils were 3 mm and reactive to
light bilaterally. No sensory level was detectable in the exam-
ination. The muscle power was 2 of 5 in all 4 limbs. Extensor
plantar response existed bilaterally. The patient had no known
COVID-19 exposures, history of a recent viral illness, or other
recognized risk factors. His COVID-19 PCR was negative. The
only significant past medical history was that the patient had
taken the first dose of the Sinopharm vaccine (Intramuscular
in the left Deltoid muscle, 0.5 mL auto-disabled syringes with
23G × 1 ′′ needle; manufactured in Beijing Institute of Biologi-
cal Products with Lot No. 2021030257) 1 month before. 

In the days after the injection of the first dose of the vac-
cine on the May 15, the patient became lethargic. His condition
aggravated in the following days with intermittent myalgia,
which was treated symptomatically with subsequent partial
improvement. He was admitted to the hospital with suspicion
of Guillain-Barre syndrome (GBS). The individual’s electrocar-
diography (ECG) was without problem. The next day, with the
probability of requiring plasmapheresis and receiving IVIG, he
was transferred to the intensive care unit (ICU) of the tertiary
referral hospital of the province. 

Laboratory parameters in the primary workup revealed a
hemoglobin level of 14.1 g/dL, white blood cell (WBC) count
of 11,600/ μL, a platelet (plt) count of 305,000/mm 

3 , and pro-
thrombin time (PT) of 17.5 seconds, partial thromboplastin
time (PTT) of 37.2 seconds, and the international normalized
ratio (INR) of 1.27. The erythrocyte sedimentation rate (ESR)
of 23 mm/1st hour and C-reactive protein (CRP) were nega-
tive. Blood culture results were negative for any significant
infection. Serum chemistry, including kidney and liver func-
tion tests, was within the normal range. Lumbar puncture for
CSF analysis was conducted to rule out the infectious process,
which demonstrated 2 WBCs, 32 RBCs, 56 mg/dL protein, and
glucose of 97 mg/dL vs serum glucose of 159. At the same time,
a search was made to find IgG oligoclonal bands that were not
detected. There was no evidence of urinary tract infection con-
firmed by non–reactive urine analysis and urine culture. 

The next day, he was transferred to the intensive care unit
(ICU) of the tertiary referral hospital of the province with the
probability of requiring plasmapheresis, and receiving IVIG.
Blood gas analysis on the first day of admission in ICU ex-
hibited respiratory alkalosis. His oxygen saturation (O 2 sat)
was 79.4% without ancillary oxygen. Brain magnetic reso-
nance imaging (MRI), performed on the second day of ICU
admission, and revealed hyperintense T2- FLAIR foci within
the left corticospinal tract in the left cerebral peduncle, right
and left sides of the pons, and medulla. These lesions are
poorly marginated in parts, and were slightly hyposignal on
the T1 sequence. Post contrast T1 images revealed faint en-
hancement in some of the lesions ( Fig. 1 ). Diffusion weighted
imaging (DWI) demonstrated significant restriction at the level
of the pons ( Fig. 2 ). Magnetic resonance spectroscopy (MRS)
confirmed the demyelination process by the presence of My-
oinositol and Choline peaks ( Fig. 3 ).Cervical spine MRI was
unremarkable. Although, the patient remained afebrile dur-
ing ICU care, antibiotic therapy commenced due to gradual
increase in the WBC up to 19400/ μL. Systemic autoimmune
disease markers, vasculitis workup, and serum testing for vi-
ral markers was negative. He received Heparin, Pantoprazole,
Clindamycin, Paracetamol, and Methylprednisolone (up to 7
gram) on hospitalization. He showed progressive recovery of
his motor function, as his muscle power improved from 2 of
5 to 5 of 5, and was safely discharged on the tenth day of ad-
mission with an excellent general condition. He was followed
up for 2 weeks for corticosteroid tapering, which reported a
stable condition without difficulties reversing. 

Discussion 

Several neurologic complications have been reported follow-
ing COVID-19 vaccination, many of which are of autoimmune
nature. These include GBS, exacerbation of multiple sclero-
sis (MS), and other demyelinating disorders including ADEM,

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Fig. 1 – (A,B) Axial T2 weighted images demonstrate hypersignal foci in pons and medulla (black arrows). (C,D) Axial T1 
image shows slight hyposignal lesion in left side of the pons with mild peripheral enhancement after injection of contrast. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Transverse myelitis, and neuromyelitis spectrum disorders
[ 13,15–19 ]. 

We reported a patient with progressive weakness and dys-
phagia a few days after receiving is 1st dose of Sinopharm
vaccine. The constellation of the clinical examination, labo-
ratory findings, and imaging led to the diagnosis of ADEM. Al-
though multiple differential diagnoses were proposed initially
based on the primary clinical presentation, such as GBS, MS,
autoimmune encephalitis, and stroke, further investigations
ruled out diagnoses other than ADEM. 

The preserved reflexes, absence of sensory deficits, and
brain MRI abnormalities were against the diagnosis of GBS.
The lack of oligoclonal bands of CSF, bilateral neurologic signs,
and configuration of lesions in MRI were not in line with
the diagnosis of MS. Autoimmune encephalitis has some key
symptoms such as seizures, memory deficits, and psychiatric
manifestations [20] , none of which existed in this case. Lack of
changes in the level of consciousness, gradual progression of
symptoms, and clinical and imaging localization didn’t match

stroke.  
ADEM is characterized by an acute onset of encephalopa-
thy, often with multifocal rapidly progressive neurologic
deficits. Neurologic signs and symptoms may be preceded
by a prodromal phase with constitutional symptoms such as
fever, irritability, headache, and vomiting [21] . The diagnosis is
principally based on the history and clinical course together
with supporting imaging features [21] . MRI plays a pivotal
role in the primary diagnosis and follow up. T2 weighted and
Flair images, as the main sequences, typically demonstrating
multifocal, bilateral hypersignal foci. These have characteris-
tic asymmetric distribution and are morphologically poorly
marginated [22] . Typically, these lesions are in the deep white
matter. However, involvement of cortical and deep white mat-
ter has also been reported and may aid in differentiating the
condition from other differentials such as MS [ 21 ,23 ]. 

Involvement of posterior fossa structures and spinal cord
may occur either with supratentorial brain or in isolation.
Acute lesions may enhance following contrast injection. Al-
though initial brain MRI may resemble that of MS in many
cases, sparing of periventricular regions, involvement of gray
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Fig. 2 – (A,B) The pontine lesion is high signal on DWI and low on ADC map, confirming diffusion restriction. 

Fig. 3 – Single voxel MR spectroscopy demonstrates mild increase in choline and myoinositol peaks with almost normal 
NAA/cr. 
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matter, absence of Dawson finger configuration, indistinct
margin of the lesions, and lack of T1 black holes are in favor
the diagnosis of ADEM [ 21 ,23 ]. Moreover, the resolution of the
lesions in the follow-up MRI is a supporting clue for the diag-
nosis of ADEM. Conversely, detecting new lesions is unlikely in
monophasic ADEM, and may suggest other disorders such as
multiphasic ADEM or MS [24] . Role of more advanced MR tech-
niques such as DWI and MRS has also been studied previously
[ 21 ,25 ,26 ]. These may increase the diagnostic power of MRI in
the setting of demyelination and may be helpful in staging the
disease [ 26,27 ]. Diffusion restriction is more common in the
acute stage of the disease, whereas subacute lesions show free
diffusion [ 25 ,26 ]. Decrease in the N-acetyl aspartate has been
reported in the subacute stage of the disease and elevated lac-
tate and lipid indicate acute demyelination [26] . 

In conclusion, typical MR findings at presentation together
with appropriate clinical history, rapid improvement of neu-
rologic symptoms, and absence of new lesions on follow up
MRI and can help establishing a definitive diagnosis in most
cases. 
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