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CASE REPORT
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Abstract
Multisystem inflammatory syndrome in children (MIS-C) is a novel syndrome of multisystemic inflammation affecting 
children. This case report documents an exceptional and severe complication of an epidural hematoma in a 3-year-old boy 
under the treatment of MIS-C. During the course of the disease, the patient suffered from a hypocoagulable state and an 
extensive multisegmental epidural hematoma in the cervical spinal canal. This led to severe anterior spinal cord compression 
and tetraparesis. Extensive emergency surgery had to be carried out to reverse rapid clinical deterioration.
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Introduction

We present the case of a 3-year old boy who was initially trans-
ferred to the pediatric emergency department with a 5-day his-
tory of fever (40 °C), diarrhea, and vomiting. Prior medical 
history was unremarkable. Extended history revealed that the 
mother had close contact to a severe acute respiratory syndrome 
coronavirus type 2 (SARS-CoV-2)-positive person about a 
month prior, but was tested negative for SARS-CoV-2 thereafter.

Case presentation

On physical examination, a combination of nuchal rigid-
ity, dehydration, a pleiomorphic rash, and bilateral non-
purulent conjunctivitis was seen. CSF analysis showed 

pleocytosis (protein: 113 mg/dl, leukocytes: 165/µl) and 
due to rapid clinical deterioration and arterial hypoten-
sion the boy was transferred to the pediatric ICU. Under 
the suspected diagnosis of meningitis a treatment with 
intravenous cefotaxime, aciclovir, f luid replacement, 
and vasopressors was initiated. Further CSF analysis 
showed no evidence for viruses, fungi, or bacteria. Nota-
bly, blood tests revealed leukocytosis, elevated inflam-
mation markers and D-dimers, and a status post-SARS-
CoV-2 infection with SARS-CoV-2-IgG/IgM antibodies 
(nasopharyngeal SARS-CoV-2 PCR was negative). This 
disease pattern led to the suspicion of the multisystem 
inf lammatory syndrome in children associated with 
SARS-CoV-2 (MIS-C) with Kawasaki Disease (KD)-like 
features [1]. An anti-inflammatory treatment with ster-
oids (prednisolone 2 mg/kg/d), high-dose immunoglobu-
lins (2 g/kg), and aspirin (3 days with 50 mg/kg/d, then 
5 mg/kg/d) was initiated, as well as a venous thrombo-
embolic prophylaxis with enoxaparin (antifactor Xa level 
0.2–0.47) — due to the presumed hypercoagulable state 
with elevated D-dimers (maximum 7.34 mg/l) associated 
with MIS-C. Under this therapy the arterial hypotension 
and laboratory parameters continuously improved with 
the exception of a transient thrombocytopenia (minimum 
33/nl). Heparine-induced thrombocytopenia (HIT) type 
2 was ruled out by serological testing. The patient com-
plained about recurrent neck pain from the day of admis-
sion; 10 days after admission the child was suddenly 
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found to have a loss of strength in his right hand. An 
emergency cranial MRI did not reveal any pathology and 
the weakness disappeared within 1 day. However, 2 days 
later the boy developed a rapidly progressive tetraparesis 
and an MRI of the brain and the spinal canal revealed an 
extensive multisegmental epidural hematoma in the cer-
vical spinal canal leading to severe anterior spinal cord  
compression in C3-7 (Fig. 1A, B).

Surgical procedure

Emergency surgery was initiated within 12 h after onset of 
symptoms. In a first posterior procedure, a multilevel lamino-
plasty failed to achieve a sufficient decompression: the hema-
toma appeared organized and firmly adherent to the anterior  
aspect of the cervical spinal cord (Fig. 1A, B). Since only mini-
mal clinical benefit was seen after surgery, a second procedure 
with an extensive laminectomy C3-Th3 was performed. The 
osseous decompression was further extended bilaterally and 
the organized hematoma was microsurgically removed under 

continuous irrigation. Re-insertion of the cervical laminae was 
deemed to bear the risk of additional cord compression; hence, 
only the laminae Th2 and Th3 were re-inserted and fixed with 
microplates. Post-operative spinal MRI and CT scan confirmed 
a status post-hematoma removal with sufficient decompres-
sion of the cervical cord and bony structures (Fig. 2A, B). 
Clinically, the child improved with right-sided weakness dom-
inating over his left-sided weakness. Overall, his functional 
outcome changed from grade B to grade C on the American 
Spinal Injury Association impairment scale. Ultimately, he was 
discharged 28 days after admission and referred to a compre-
hensive pediatric rehabilitation facility. Three months after sur-
gery, only a mild residual ataxia with otherwise good muscle 
strength and functional performance was seen.

Discussion

Children generally suffer from milder forms of COVID-19 
(coronavirus disease 2019) than adults [2]. This is explained 
by the lack of underlying conditions as seen in adults, as well 

Fig. 1  (A) Sagittal T2-weighted 
magnetic resonance imaging of 
the cervical spine demonstrat-
ing multisegmental anterior 
epidural hematoma with 
displacement and compression 
of the spinal cord. Correspond-
ing intraoperative ultrasound 
image (B). On intraoperative 
ultrasound (sagittal plane), the 
high amount of compression on 
the spinal cord (upper arrow) by 
the anterior hematoma (lower 
arrow) is clearly visible

Fig. 2  (A) Post-operative 
sagittal T2-weighted magnetic 
resonance imaging of the 
cervical spine after multilevel 
laminectomy and removal of 
large parts of the hematoma. 
No obvious signal alterations of 
the formerly compressed spinal 
cord. (B) Sagittal reconstruc-
tion of a CT scan demonstrates 
the extensive bilateral osseous 
defects after decompression
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as the fact that the immune systems of children and adults 
are different [2, 3]. An exception is the novel syndrome MIS-
C, defined by the WHO as a syndrome with several clini-
cal and laboratory features and evidence of COVID-19, or 
likely contact with a person currently or formerly affected 
by COVID-19 [1].

In the presented case, blood tests revealed a status post-
SARS-CoV-2 infection with SARS-CoV-2-IgG/IgM anti-
bodies although nasopharyngeal SARS-CoV-2 PCR tests 
were negative. This led to the suspicion that the patient 
must have had contact with SARS-CoV-2 in the past. The 
limited studies on false-negative diagnostic COVID tests 
indicate a frequency of 20%. Hence, false-negative PCR 
testing might have provided false reassurance in our case 
too. Eventually, we believe that a large-scale autoimmune 
response was triggered as described in numerous MIS-C 
case series lately all over the globe [4–7]. The true epide-
miological impact remains to be determined. In this report, 
we present an unusual course of this novel condition with 
pitfalls to consider: (i) during the hyperinflammatory and 
hypercoagulable period this patient with MIS-C and KD-
like features received a antiplatelet and anticoagulation 
therapy with aspirin and enoxaparin. This is in accord-
ance with guidelines and based on the risk of venous and 
arterial thromboembolism [7, 8]. The rapidly evolving 
thrombocytopenia, however, might have shifted towards a 
hypocoagulable state leading to the subsequent intraspinal 
hemorrhage. (ii) MR-imaging of the spine was indicated 
in this case in spite of the fact that spontaneous spinal 
epidural hematomas are rare in pediatric patients. (iii) 
Regarding the surgical strategy: the space-occupying epi-
dural hematoma was located anterior to the cervical spinal 
cord. Given the age of the child, a posterior approach was 
chosen instead of an anterior approach, i.e., multilevel 
corpectomy. This is in line with the literature [9, 10]. In 
an effort to minimize the risk for post-operative kyphosis, 
an aggressive facetectomy was avoided and preservation  
of the C2 lamina was deemed necessary for the preven-
tion of late cervical swan-neck deformity (Fig. 2A, B). 
With regard to the sagittal balance, no preoperative loss  
of lordosis was seen. Still, risk factors such as young age 
(i.e., incomplete cervical spine maturation) and removal 
of more than four laminae could naturally might lead 
to post-laminectomy kyphosis since a less debilitating 
laminoplasty previously failed [11, 12]. From a techni-
cal perspective, recent reports point to hemilaminectomy 
and laminectomy in spontaneous spinal epidural hema-
tomas [9, 10]. A “wash-and-go” technique via catheter 
irrigation as previously described was not possible due to 
the prolonged nature of the hematoma [10, 13]. Thus, the 
initial multilevel laminoplasty could probably have been 
avoided due to the moderate decompressive effect. Ulti-
mately, the sensorimotor deficits improved after surgery. 

These aspects are in line with the literature outlining the 
importance of early surgery for neurologic recovery [9]. 
Still, it has also been shown that complete recovery can 
be seen after late presentations. Therefore, we advocate 
surgery even in children with delayed presentation and 
neurologic deficits in stable hemostasis.

This pediatric case illustrates the exceptional and severe 
complication of an epidural hematoma in a young boy under 
the treatment of MIS-C.

The clinical recovery after extensive decompression out-
lines the importance of early diagnosis and extensive decom-
pressive surgery especially if severe sensorimotor deficits are 
seen. Ultimately, understanding the post-COVID-19 mosaic 
and optimizing its management represents an unprecedented 
challenge, especially in pediatrics.
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