
TYPE Case Report

PUBLISHED 12 September 2022

DOI 10.3389/fped.2022.990544

OPEN ACCESS

EDITED BY

Ozgur Kasapcopur,

Istanbul University-Cerrahpasa, Turkey

REVIEWED BY

Marco Antonio

Yamazaki-Nakashimada,

National Institute of Pediatrics, Mexico

Amra Adrovic,

Koç University Hospital, Turkey

*CORRESPONDENCE

Corina Ramona Nicolescu

rcnicolescu@gmail.com

SPECIALTY SECTION

This article was submitted to

Pediatric Rheumatology,

a section of the journal

Frontiers in Pediatrics

RECEIVED 10 July 2022

ACCEPTED 16 August 2022

PUBLISHED 12 September 2022

CITATION

Nicolescu CR, Duperril M and

Stephan J-L (2022) Bilateral sterile

subdural e�usion in Kawasaki

disease-A case report.

Front. Pediatr. 10:990544.

doi: 10.3389/fped.2022.990544

COPYRIGHT

© 2022 Nicolescu, Duperril and

Stephan. This is an open-access article

distributed under the terms of the

Creative Commons Attribution License

(CC BY). The use, distribution or

reproduction in other forums is

permitted, provided the original

author(s) and the copyright owner(s)

are credited and that the original

publication in this journal is cited, in

accordance with accepted academic

practice. No use, distribution or

reproduction is permitted which does

not comply with these terms.

Bilateral sterile subdural e�usion
in Kawasaki disease-A case
report

Corina Ramona Nicolescu1*, Marie Duperril2 and

Jean-Louis Stephan1

1Pediatric Department, University Hospital Saint-Etienne, Saint-Etienne, France, 2Pediatric Intensive

Care Unit, University Hospital Saint-Etienne, Saint-Etienne, France

Kawasaki disease is an acute febrile condition that causes a self-limiting

medium vessel systemic vasculitis and whose pathophysiological pathways

are still not completely understood. Coronary arteries are the most a�ected,

but inflammation can develop in all medium-sized arteries, with various

organs and tissues being involved. Kawasaki disease-related neurological

involvement varies in terms of clinical expression and severity. Herein, we

describe an unusual neurological complication of Kawasaki disease in a 5-year-

old girl. The progression of the disease was biphasic. Kawasaki disease was

diagnosed on the 8th day after symptoms onset and treated by intravenous

immunoglobulins, with prompt clinical regression but a less favorable

biological response (persistent inflammation with hypoalbuminemia). Two

weeks later, headaches and lethargy developed, and a bilateral subdural

collection was identified on cerebral imaging. Subsequently, her progress was

uneventful, with no residual coronary abnormalities and complete resorption

of the subdural collection. Bilateral subdural collection, exceptionally reported,

could be discussed as a clinical expression of systemic inflammatory vasculitis

that characterizes Kawasaki disease.
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Introduction

Kawasaki disease (KD) is an acute febrile illness of childhood characterized by

clinical, laboratory, and histopathological features of medium-sized systemic vasculitis,

with a significant predilection for the coronary arteries.

Its etiopathogenesis is still not fully understood and appears to be an interplay

of several dysregulated molecular mechanisms, including genetic susceptibility and

microbe-derived innate immune responses. Vasculitis involvement in KD could be

interpreted as an unusual immune response (genetically determined) to a common

environmental stimulus (1).

As systemic vasculitis, inflammation can develop in all medium-sized arteries

and in various organs and tissues during the acute febrile phase (2), with variable

clinical features (cardiac, hepatic, pulmonary, gastrointestinal, renal, neurological, or

muscular) (3).
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KD classical clinical picture mirrors the widespread vascular

inflammation and develops as febrile illness (5 days or more)

with characteristic bilateral bulbar non exudative conjunctivitis,

oral mucous membrane erythema, biphasic peripheral extremity

changes, (erythema of palms or soles, edema of hands or

feet during the acute phase and periungual desquamation

during convalescent phase), polymorphous rash and cervical

lymphadenopathy (at least 1 lymph node >1.5 cm in diameter)

(4). Irritability with unexplained behavioral changes are

frequently observed, particularly in young children.

An incomplete KD is diagnosed when the classical criteria

are not fulfilled (5). Young children are febrile for 5 days or

more, present with few clinical features, and laboratory evidence

of systemic inflammation. The diagnosis is challenging, and

the echocardiography performed early in the evaluation allows

correct diagnosis and timely treatment.

Neurological involvement during KD progression is variable

in terms of clinical features/diagnosis and severity, such as

irritability, facial nerve palsy, sensorineural hearing loss, ataxia,

seizures, aseptic meningitis, encephalitis, cerebral infarction,

and subdural effusion. Subdural effusion is infrequent, with only

several cases reported in infants.

Herein, we report a new clinical observation of KD

complicated by aseptic meningitis and extensive bilateral

subdural collection in a 5-year-old girl.

Case report

A previously healthy 5-year-old girl presented to the

EmergencyDepartment (ED) with high-spiking fever (39–40◦C)

lasting for 6 days, asthenia, and minor respiratory symptoms.

Her medical history and family history were unremarkable.

At admission, she looked well and non-toxic. Her vital

signs were notable for a temperature of 40◦C and tachycardia.

Findings from physical examination, including neurological

evaluation, were normal. She presented no clinical features for

KD diagnosis. Shortly after arrival in the ED, she presented an

episode of focal, secondarily generalized, tonic-clonic seizures

that responded to benzodiazepines (intravenous midazolam

and clonazepam).

Initial laboratory evaluation showed severe systemic

inflammation: neutrophilic leucocytosis (white blood count,

WBC 19,800/mL with 73% neutrophils), elevated C-reactive

protein (CRP) (377 mg/L), procalcitonin (13.68 µg/L), ferritin

(738 µg/L), fibrinogen (9.8 g/L), D-dimers (4000 ng/mL)

levels and hypoalbuminemia (3.2 g/dL). Her complete

biological panel was normal, except thrombocytosis (platelet

count 574,000/mm3), normocytic normochromic anemia

(hemoglobin 9.5 g/dL), mild hyponatremia (129 mmol/L), and

sterile pyuria.

Lumbar puncture showed a clear cerebrospinal fluid (CSF),

and CSF analysis revealed a moderately increased cell count

(WBC 25/mm3, neutrophils 73%, no erythrocytes) and protein

content (0.54 g/L) as well as normal glucose (4.43 mmol/L)

and lactate (2.17 mmol/L). The meningitis/encephalitis panel

polymerase chain reaction (PCR) spinal fluid results were

negative. The nasopharyngeal aspirate for respiratory viral panel

yielded negative results. Epstein-Barr virus, cytomegalovirus,

parvovirus, enterovirus and adenovirus infection were excluded

by PCR testing. The results of blood, CSF, and urine bacterial

cultures were negative. 16SrDNA sequencing of bacteria in CSF

was also negative. The IgG antibodies to the SARS CoV-2 virus

were negative and she had no exposure history.

Echocardiogram showed dilated coronary arteries, minimal

pericardial effusion, and normal ventricular contractility. The

diameters of the dilated vessels were as follows: left anterior

descending artery (LADA) 2.8mm (+ 2 DS), and right coronary

artery (RCA) 2.7mm (+ 2DS). Additional assessments for

cardiac involvement demonstrated no ECG changes and normal

troponin levels.

Incomplete KDwas diagnosed and treatment with high-dose

intravenous immunoglobulins (IVIG) 2 g/kg and acetylsalicylic

acid (75 mg/kg/day) was started on the 8th day after fever onset.

Fever defervescence was obtained over 24 h, with a favorable

clinical progress (no new neurological symptoms or systemic

KD signs), but an unchanged inflammatory response. Steroids

(intravenous methylprednisolone) were added in an attempt to

reduce the inflammation, and she was discharged on the 15th

day after disease onset, on acetylsalicylic acid 75 mg/kg/day and

prednisolone 2 mg/kg/day.

On day 22 of symptom onset, while at home, she experienced

severe headaches, became lethargic, and was readmitted. Upon

examination, she was in pain, and had normal vital signs as well

as a strictly normal physical exam.

Laboratory examination found a persistent inflammatory

state with neutrophilic leukocytosis (WBC 35,000/mm3,

neutrophils 80%) and CRP at 303 mg/L (Figure 1). A

second lumbar puncture was performed, which showed an

inflammatory fluid with increased pleocytosis (394 white blood

cells/mm3, neutrophils 74%) and normal biochemistry (normal

glucose and protein content).

Magnetic resonance imaging (MRI) demonstrated a large

bilateral front-temporal subdural collection (much more

extensive to the left side) with a significant mass effect. No

parenchymal intensity areas were detected (Figure 2).

Neurosurgical drainage was performed; macroscopically, the

CSF had a pus-like appearance, and microscopically, it was very

inflammatory, with predominance of neutrophils. No bacteria

were identified on 16s rDNA sequence analysis of the subdural

collection fluid. No common source (neurosurgical procedure,

skull trauma, otogenic, or mastoid sources) to explain the

possible infectious origin of this collection was identified.

The radiological characteristics of cerebral collection and

the biological aspect of CSF/collection fluid were consistent

with the diagnosis of subdural collection, most probably
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FIGURE 1

Biological course.

FIGURE 2

Axial gadolinium-enhanced T1 MR Image—bilateral hyper

intense subdural fluid collection surrounded by a

contrast-enhancing rim. (larger on the left side) with

left-to-right midline shift. Neither parenchymal involvement nor

related cerebral oedema.

of inflammatory origin. Despite the lack of any viral and

bacterial illnesses, empirical antibiotic (amoxicillin/clavulanic

acid) treatment was started.

Echocardiographic monitoring (on the 28th day of disease)

revealed that the coronary artery abnormalities/dilatation had

subsided, pericardial effusion had resorbed, and no additional

morphological or functional damage was identified.

On the 31st day of disease, the child was afebrile, with

a normal clinical/neurological examination and considerably

diminished inflammatory condition (CRP 32 mg/L, fibrinogen

4 g/L, albumin 4.8 g/dL). She was discharged and the follow-

up (clinical and imagistic) documented normal results in the

following 12 months.

On the first follow-up brain MRI (1 month later), the left

collection was significantly smaller, and the right one resolved

completely, without complication. Three months later, follow-

up MRI images were normal (Figure 3).

Discussion

Our patient presented an incomplete KD with cardiac

(coronary dilation, minimal pericardial effusion) and

neurological involvement (seizures, aseptic meningitis, and

subdural collection) in the context of a marked and prolonged

inflammation and negative comprehensive infectious screening.
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FIGURE 3

Axial gadolinium-enhanced T1 MR Image—spontaneous and

complete resolution of subdural collection.

In April 2020, a new multisystem inflammatory entity

affecting children in relation to SARS-CoV-2 infection termed

multisystem inflammatory syndrome in children (MIS-C)

was reported. Its diagnosis requires clinical (persistent fever,

oral mucosal and conjunctiva changes, digestive, respiratory

symptoms, myocardial, and left ventricular dysfunction of

variable severity), biological (hyper inflammation) features in

the context of confirmed SARS-CoV-2 infection or exposure (6).

Although many patients could meet both KD and MIS-C

criteria, suggesting that both entities are due to viral-induced

inflammatory response secondary to cytokine system activation,

several clinical, biological, therapeutic response distinctions

remain, differentiating KD and MIS-C.

In our patient, MIS-C was discussed as differential diagnosis,

but her age, and all clinical, biochemical and imaging data did

not support this diagnosis.

Neurological manifestations have been reported in

association with KD (7), which are currently well known,

appearing in 1–30% of cases (3). Their clinical expression

and severity are diverse, and the most frequently described

neurological involvements include seizure, facial nerve palsy,

meningoencephalitis, mild encephalopathy with reversible

splenial lesions, hemiplegia, ataxia, chorea, ischemia, abnormal

vision, disturbed consciousness, behavioral abnormalities,

sensorineural hearing loss, and monocyte-predominant

pleocytosis in CSF (8, 9).

In a recent retrospective study (10) that recorded

neurological involvements in 1,582 patients diagnosed

with KD, the incidence of such complications was low (5.1%)

and associated with a more severe inflammatory response and

reduced efficacy of IVIG therapy.

No significant association between coronary artery

abnormalities and neurological involvement was found.

Subdural collection remains a rare complication of KD. In

1990, six cases were reported in Japanese patients (11, 12), and

since then, new cases have been reported, which are summarized

in Table 1.

Several common features could be retained from these

published cases: 1) the young age of the patients, 2) neurological

involvement expressed clinically during the acute phase of KD,

3) laboratory biomarkers indicating severe inflammation and

in one case (12) hypoalbuminemia, 4) all patients except one

had bilateral collection, and they did not undergo surgical

evacuation or antibiotic therapy, and 5) the neurologic prognosis

(clinical and radiological) was favorable, with complete recovery

in all cases (except one child who developed mild hearing

impairment) (13).

The postulated pathophysiologic mechanism of the subdural

effusion is related to intracranial inflammation (CSF pleocytosis)

and inflammatory vasculitis of the dura mater.

Inflammatory pathway was also proposed to explain

hypoalbuminemia. Plasma albumin is a negative acute-phase

reactant, and inflammation induces an increased vascular

permeability (leaky vessels) (14, 15).

The patient in this case report presented an initial brief

episode of complex seizures on admission, in the context of

asepticmeningitis. This initial neurological picturemight be part

of the systemic inflammatory disease in keeping with the raised

systemic inflammatory markers.

Febrile seizures in the acute phase of KD are very rare.

A retrospective analysis of the incidence of this neurological

manifestation in patients with KD found only two patients

(of 177), who presented generalized seizures associated with

prolonged consciousness disturbance and pleocytosis in the

CSF (16). No mechanism/hypothesis has been discussed to

explain the absence of paroxysmal neurological manifestations

in children with KD and cerebral vasculitis confirmed by CSF

biochemistry abnormalities.

During the remission phase of the disease, our patient

presented afebrile headaches and lethargy, and the diagnosis

of bilateral asymmetrical subdural collection was radiologically

made, which was considered to be inflammatory origin (severe

and persistent inflammatory syndrome, with no evidence of

infection on PCR or culture). Dura mater involvement in KD is

well-known, although it remains an event with variable clinical

expression during the disease.

Our case raised several questions: a) is it reasonable

to assume that the initial aseptic meningitis and the

consecutive development of the extra cerebral collection

are part of the same inflammatory process involving the

dura mater? b) could we associate these two complications

to the severity and persistence of the inflammatory

changes (inflammatory syndrome, hypoalbuminemia,

leucocytosis and CSF pleocytosis) over 4 weeks? c) could
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TABLE 1 Clinical presentations of patients who had subdural collection associated with Kawasaki disease.

Age at diagnosis Diagnosis Neurologic complication Treatment Follow-up Reference

4-month-10-day-old boy KD No

coronary abnormalities

Bilateral subdural effusion IVIG aspirin 2 months

Brain US normal

12 months

Normal development

(18)

5-month-old girl KD Mild focal

coronary dilatation

Fluid collection in the epidural

space

IVIG aspirin Normal brain MRI

Normal development

(19)

6-month-old boy KD No

coronary abnormalities

Bilateral subdural collection IVIG aspirin 6 months

CT brain normal

Normal development

(13)

A group of 5 Japanese

patients

Age between 3 and 15

months

KD Fluid collection in the frontal extra

cerebral space

monocyte-predominant

pleocytosis

(12)

6-month-old girl KD Bilateral subdural fluid collection

Intracranial hypertension

Retinal hemorrhage

.

Aseptic meningitis

Subdural tap 6 months

Normal development

CT brain

Definite reduction in the

volume

of the subdural effusion

(11)

KD, Kawasaki disease; IVIG, intravenous immunoglobulines; US, ultrasound; CT, computer tomography.

neurological involvement be a marker of disease severity or

inflammation? d) could an immunomodulatory treatment,

including interleukin-targeted therapy or corticosteroids

be more appropriate than conventional treatment with

immunoglobulins alone in case of severe and prolonged

inflammatory response? Some answers are available in the

recent literature.

A bilateral subdural collection of inflammatory

origin (vasculitis) in a patient with neuro-Behcet disease

resolved under steroid pulsed therapy (16). A recent

report (17) of 4 patients with central (acute splenial

lesions) and peripheral (global proximal muscle weakness

and reduced reflexes) neurological involvement in the

context of COVID-19 MIS-C describes a favorable

neurological outcome with immunomodulatory therapies as

intravenous methylprednisolone, dexamethasone, intravenous

immunoglobulin anakinra, and rituximab.

Conclusion

We suggest that cerebral involvement in KD,

particularly subdural effusion may not be accidental.

From a clinical and pathophysiological perspective, its

early diagnosis is challenging and could improve our

global comprehension of inflammatory mechanisms, with

cytokine storm and immune system activation in KD,

avoid invasive studies and allow early use of potentially

effective second-line therapy like immune-modulatory

agents/interleukin blockers.
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