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Postinfectious coronavirus disease 2019 hemorrhagic cerebellitis: illustrative case
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BACKGROUND Conditions that can mimic posterior fossa tumors are rare. Their identification is crucial to avoid unnecessary surgical intervention,

especially when prompt initiation of medical therapy is critical.

OBSERVATIONS The authors presented a case of pseudotumoral hemorrhagic cerebellitis in a 3-year-old boy who presented initially with headache,
persistent vomiting, and decreased level of consciousness 9 weeks after severe acute respiratory syndrome coronavirus 2 infection. Magnetic
resonance imaging showed a left cerebellar hemorrhagic mass-like lesion with edema and mild hydrocephalus. The patient responded to high-dose

steroids and was discharged 2 weeks later with complete recovery.

LESSONS When evaluating patients with possible tumor syndromes, it is important to also consider rarer inflammatory syndromes that can masquerade

as neoplasms. Postinfectious hemorrhagic cerebellitis is one such syndrome.

https://thejns.org/doi/abs/10.3171/CASE22219
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Conditions that can mimic brain tumors or vascular malformations
are rare. The appropriate identification of them is crucial to avoid unnec-
essary surgical intervention, especially when they may respond to medi-
cal therapy. In the posterior fossa, acute cerebeliiis is an autoimmune
inflammatory syndrome that is usually distinguishable from tumoral pro-
cess by its symmetric bilateral involvement of the cerebellum." This
syndrome predominantly affects children and can occur concurrently
with infection, after infection, or after vaccination." The typical presenta-
tion is with headache, vomiting, and declining level of consciousness in
a child; ataxia may also be present> Radiographically, T2-weighted
magnetic resonance imaging (MRI) reveals bilaterally symmetric cere-
bellar hyperintensity, cerebellar edema, and possible obstructive hydro-
cephalus.! Treatment is with high-dose steroids, and most patients
make a full recovery.

Although typically bilateral, acute cerebellitis has been reported to
present unilaterally as well and is termed hemicerebelltis.* Cases of
pseudotumoral hemicerebellitis, with symptoms and radiographic fea-
tures that mimic space-occupying lesions, have also been reported.>”

Pseudotumoral hemicerebellitis can be challenging to diagnose and
treat appropriately because it presents with mass effect suggestive of
neoplasm. Cerebellar hemorrhage can also result in mass effect and
obstructive hydrocephalus and may be caused by vascular malforma-
tions, fistulas, or, rarely, complication of occult neoplasms;® however,
hemorrhage is not a recognized feature of acute cerebelitis.®

In this paper, we report a case of pseudotumoral hemorrhagic
cerebellitis with an initial presentation that was highly suggestive of
posterior fossa neoplasm, for which we nearly considered surgical
intervention. We highlight this case to bring awareness to pseudotu-
moral syndromes that may be the cause for a patient presenting
with symptoms of possible tumor. We also report a review of the lit-
erature for other similar cases.

lllustrative Case

A 3-year-old boy with a history of severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) infection of 3 weeks' duration, with
onset 9 weeks prior, presented to our hospital with mild headache,

ABBREVIATIONS ADEM = acute disseminated encephalomyelitis; AHLE = acute hemorrhagic leukoencephalitis; COVID-19 = coronavirus disease 2019; CSF =
cerebrospinal fluid; EVD = external ventricular drain; HSV = herpes simplex virus; MRl = magnetic resonance imaging; RBC = red blood cell; WBC = white blood cell.
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recurrent vomiting of 2 days’ duration, and increasing somnolence in
the day prior to admission. The patient also had congestion, rhinorrhea,
mild fever, and fewer wet diapers. In the emergency department, the
patient was somnolent, and complete blood count demonstrated a
baseline microcytic anemia (hemoglobin 5.8; mean corpuscular volume
55; red cell distribution width 26.6), thrombocytopenia (platelets lowest
at 67,000/mm? and 121,000/mm? on admission), and leukocyte counts
within normal pediatric range (white blood cell [WBC] 11.9; absolute
lymphocytes 2.5).

Infectious disease workup was negative for SARS-CoV-2/influenza/
respiratory syncytial virus serology. The parents reported that rapid at-
home antigen test results were positive at the time of symptomatic coro-
navirus disease 2019 (COVID-19) infection in the patient. Cerebrospinal
fluid (CSF) analysis showed red blood cell (RBC) count of 2,000, WBC
count of 7, 65% segmented neutrophils, 28% lymphocytes, polymor-
phonuclear leukocytes, no organisms, and negative culture. Meningitis/
encephalitis panels were negative. Subsequent respiratory and gastroin-
testinal pathogen panels were also negative. Despite fluids, RBC trans-
fusion, antiemetics, and famotidine, the patient continued to be lethargic
and had recurrent vomiting.

Computed tomography of the brain revealed a left cerebellar hem-
orrhagic mass—like lesion with temporal horn dilation indicating early
hydrocephalus (Fig. 1A), which prompted neurosurgery consultation on
day 2. MRI showed vasogenic edema in the left cerebellar hemisphere

CT (non-contrast)

MRI (T2 TSE)

and vermis with mass effect on the fourth ventricle (Fig. 1B-D). There
was no restricted diffusion. There was no solid contrast enhancement,
although there was mild foliaform enhancement (Fig. 1E), suggesting
a mass or tumor such as pilocytic astrocytoma or other low-grade tu-
mor. Magnetic resonance angiography/magnetic resonance venogra-
phy showed no aneurysm, high-flow vascular malformation, or dural
sinus thrombosis. Susceptibility-weighted imaging confirmed the hem-
orrhagic nature of the lesion (Fig. 1F).

We involved our hematology-oncology colleagues; however, CSF
cytology for abnormal cells was negative, serum alpha-fetoprotein
and serum/CSF beta human chorionic gonadotropin were negative,
and MRI of the spine demonstrated no drop metastasis.

Given the clinical presentation and imaging findings, we deter-
mined with the neuroradiologist that the patient had a postinfectious
hemorrhagic cerebellitis. Dexamethasone 0.25 mg/kg was started
on day 2 and led to almost immediate clinical improvement with no
headache 24 hours after starting the steroids. External ventricular
drain (EVD) was considered; fortunately, the patient was stable on
observation prior to recognizing the mild hydrocephalus and rapidly
responded to medical therapy alone. Dexamethasone was main-
tained throughout the hospital course and the patient was weaned
in the last 2 days.

The patient improved clinically and was hemodynamically stable
for discharge after 15 days. On follow-up with our clinic 1.5 months

MRI (T2 FLAIR)

FIG. 1. Radiological findings of hemorrhagic cerebellitis in a 3-year-old boy with a history of SARS-CoV-2
infection 9 weeks prior, presenting with 2 days of recurrent vomiting and increasing somnolence. Computed
tomography (A) showed a hypodense left cerebellar mass-like lesion with curvilinear hyperdensity believed to
be blood. T2 turbo spin echo (B) and fluid-attenuated inversion recovery (C) imaging demonstrated edema,
involvement of the cerebellar vermis, and hydrocephalus (not shown). T1 pre- (D) and postcontrast (E) show
foliaform enhancement without solid mass. Susceptibility weighted imaging (F) confirms the hemorrhagic
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later, the patient had made good recovery and had a normal neuro-
logical examination. Follow-up MRI at that time demonstrated com-
plete resolution of the swelling and edema of the cerebellum with
small residual chronic hemorrhage but no evidence of hydrocephalus.

Literature Review

We searched PubMed for other cases of hemorrhagic cerebellitis
using the terms “hemorrhagic OR hemorrhage” AND “cerebellitis.”
We included papers that were published in 2000 and later; were
available in English; included adult or pediatric patients; were case
reports, case series, or cohort studies; and had hemorrhagic find-
ings on imaging occurring concurrently with cerebellitis.

Our search returned 14 references from PubMed (Fig. 2); 9 papers
were excluded based on the above criteria. After reviewing the papers,
we decided to exclude 3 more papers that described cases of cerebel-
lar hemorrhage; however, they were associated with recognizable in-
fectious syndromes that did not present any diagnostic conundrum
(Plasmodium falciparum,'® Acanthamoeba,” HSV encephalitis®). The
two papers that met inclusion criteria described cases of postinfectious
hemorrhagic cerebeliitis that presented similarly to our case. Singh
et al.? reported a case of pseudotumoral hemicerebellitis with hemor-
rhage in a 12-year-old boy presenting with headache, vertigo, rash,
cough, and recurrent vomiting who had typhoid fever 2 weeks prior.
Bonduelle et al."™ reported a case of acute hemorrhagic leukoence-
phalitis (AHLE), also known as Weston-Hurst syndrome, with concur-
rent cerebellar involvement in a 25-year-old woman who presented
with ataxia and drowsiness and became comatose shortly after admis-
sion and who had an influenza-like illness 3 weeks prior. Data for
these reported cases and our current case are summarized in Table 1.

Discussion

Observations

In this report, we describe pseudotumoral hemorrhagic cerebellitis
in a 3-year-old who presented with persistent vomiting, headache,
and declining level of consciousness. In our review of the literature,
we found two other cases of postinfectious hemorrhagic cerebelli-
tis.>!3 The patients were young in all cases (ranging from 3 to
25 years in age) and pediatric in both cases of isolated cerebellitis

with hemorrhage. Headache, persistent vomiting, and declining level
of consciousness were common symptoms in the pediatric cases;
these presenting symptoms were also common to pseudotumoral
hemicerebellitis without hemorrhage described in the review by Vive-
kanandan et al.’

MRI findings were similar between our case and that of Singh
et al.,” both appearing pseudotumoral, with unilateral hyperintensity
of MRI T2 and fluid-attenuated inversion recovery, cerebellar
edema, herniation, and resulting hydrocephalus. Again, these radio-
graphic findings were similar to those reported in pseudotumoral
hemicerebellitis without hemorrhage.™ The similarities in presenting
symptoms, clinical course, radiographic findings, and outcome sug-
gest that pseudotumoral hemicerebellitis and hemorrhagic cerebelli-
tis may be due to the same underlying autoimmune mechanisms.

In our case, the patient responded well to steroid therapy alone
and made a complete recovery without the need for temporary CSF
diversion or surgical decompression. In the case reported by Singh
et al.° the patient also received an EVD for ascending transtentorial
herniation and hydrocephalus. Similarly, EVD has been used to man-
age hydrocephalus in other cases of cerebellitis."'® In deciding
whether steroids alone will be adequate or if CSF diversion is also
necessary, we suggest considering the severity of CSF obstruction,
hydrocephalus, and clinical decline. In our case, the fourth ventricle
remained patent and hydrocephalus was mild, leading us to pursue
conservative management.

Of interest, our patient was admitted with low-normal platelet
count (166,000/mm?) and was thrombocytopenic throughout his stay,
with platelets as low as 54,000/mm® and with brief response to plate-
let transfusion. Interestingly, Singh et al. also reported low platelets
(110,000/mm®) in their patient with pseudotumor hemicerebellitis with
hemorrhage. Other reports of pseudotumoral hemicerebellitis have
not reported platelet levels or the presence of thrombocytopenia. It is
possible that involvement of platelets in the autoimmune response
may be related to the hemorrhagic variant that we report, distinguish-
ing it from pseudotumoral hemicerebellitis.

While we include the AHLE case with concurrent cerebellar
hemorrhage reported by Bonduelle et al., it differed from our case
(and cases of pseudotumoral hemicerebellitis for that matter) in that

14 articles identified through database screening

(PubMed)

--------- * - 5 not hemorrhagic

- 3 not case report, series or cohort

- 3 due to concurrent infectious course
- 1 not theme related

12 articles excluded

| 2 articles included

FIG. 2. Literature review. PubMed was searched using (“hemorrhagic” OR “hemorrhage”) AND “cerebellitis,”
and articles were screened by the primary author. The following inclusion criteria (determined a priori) were
included: (1) published after January 1, 2000, and available in English; (2) included adults or pediatric
patients; (3) were case reports, case series, or cohort studies; and (4) had hemorrhagic findings on imaging
occurring concurrently with cerebellitis. After reviewing the references, an additional three papers were
excluded because they described cases of cerebellar hemorrhage associated with recognizable infectious

syndromes.
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TABLE 1. Cases of hemorrhagic cerebellitis

Factor Present Case Singh et al., 2012° Bonduelle et al., 2018
Age (yrs)/sex 3M 12IM 25/F
Etiology Postinfectious: SARS-CoV2 9 wks Postinfectious: typhoid fever 2 wks Postinfectious: influenza-like
prior (3-wk duration, positive rapid prior illness 3 wks prior, concurrent
home antibody test) AHLE
Symptoms Mild headache, recurrent vomiting, Severe headache, recurrent Headache, ataxia, drowsiness,

increasing somnolence,
congestion, rhinorrhea, mild fever

Platelets (x1,000/mm?®) 54-166*

Laterality Unilateral

MRI findings Pseudotumoral, herniation, &
hydrocephalus

Treatment Steroids, pRBC transfusion

Outcome Complete recovery, discharged in

2 wks

vomiting, vertigo, rash, cough,
neurological deterioration, seizure,

became comatose

Pseudotumoral, herniation, &

Antibiotics, acyclovir, high-dose

Complete recovery, discharged in

nystagmus
110 Not reported
Unilateral Bilateral, symmetric

Herniation & hydrocephalus
hydrocephalus
Ventriculoperitoneal diversion,
decompressive craniectomy,
acyclovir, amoxicillin, cefotaxime,
steroids, plasma exchange
Transferred to rehabilitation
4 wks center at 2 mos w/ progressive
regain of walking & minimal
neuro-deficits

steroids, EVD placement

pRBC = packed RBC.

* Platelets were 166,000/mm® on admission and 67,000/mm® on day 1; lowest platelet count was 54,000/mm® on day 8.

the patient was a young adult, had a longer stay, and experienced
a more difficult recovery. Furthermore, MRI findings with the case
reported by Bonduelle et al. demonstrated symmetric bilateral involve-
ment that was not suggestive of neoplasm. Similar to how AHLE
may be regarded as a hemorrhagic variant of acute disseminated
encephalomyelitis (ADEM),17 one could hypothesize that hemorrhagic
cerebellitis may be a more severe hemorrhagic variant of cerebellitis.
This may just be a contrast of convenience, however, because we
have not observed any trend to suggest that hemorrhagic cerebellitis
has poorer outcomes than cerebellitis in the manner that AHLE has
poorer outcomes than ADEM.

This may be the first reported case of hemorrhagic postinfec-
tious cerebellitis associated with COVID-19; however, several cases
of cerebellitis without hemorrhage have already been reported in
association with SARS-CoV-2."2 SARS-CoV-2 has known neuro-
tropism with a variety of manifestations,?"?? including but not limited
to acute hemorrhagic necrotizing encephalitis, > stroke,?* multisyste-
mic inflammatory syndrome in children,”>% cerebellar ataxia,?” and
acute cerebellitis."®? It does not come as a surprise that SARS-
CoV-2 may play some role in the development of cerebellitis, but
whether the hemorrhagic variety that we are reporting is more likely
with COVID-19 versus other viral or bacterial infections will likely re-
main an unanswered question.

Lessons

While acute cerebellitis is easily discerned by its bilaterally sym-
metric presentation, pseudotumoral hemicerebellitis with or without
hemorrhage can be a diagnostic challenge in patients who present
with symptoms suggesting a posterior fossa tumor.

Radiographically, our case presented with many MRI features sug-
gesting a tumor: a unilateral cerebellar lesion, involvement of the vermis,
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and associated edema and mass effect causing hydrocephalus. In fact,
the initial impression of our radiologist was that infiltrative or low-grade
tumors could be diagnostic considerations, despite the lack of any obvi-
ous solid mass enhancement. Although uncommon, hemorrhage may
occur in 8% of pilocytic astroctyomas.?® The additional finding of hemor-
rhage in our case adds to the ruse of pseudotumoral cerebellitis; how-
ever, as discussed in previously reported cases, specific features that
may differentiate pseudotumoral cerebeliitis from tumors include the lack
of a well-defined nodular lesion™ and foliaform enhancement along the
cerebellar folia (Fig. 1E).6

As we evaluate patients with possible tumor syndromes, it is impor-
tant that we also consider infrequently seen inflammatory syndromes
that can masquerade as neoplasms. Postinfectious hemorrhagic cerebel-
litis is one such syndrome that may present with clinical symptoms and
radiographic findings that suggest a cerebellar tumor. Correct diagnosis
of this imposter syndrome can prevent unnecessary surgical intervention,
especially when conservative management with high-dose steroids alone
is likely to result in complete recovery.
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