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Department of Neurosurgery, All India Institute of Medical Sciences,
Patna, 801507, Bihar, India
(e-mail: id-drvikaschandrajha@aiimspatna.org).

Presentation of cervico-thoracic extradural hematoma in pediatric age is rare with
stroke-like features. Its association with COVID-19 in the active stage of the disease had
not been reported and its management presents a management dilemma as COVID-19
with stroke-like features.

A 14-year-old boy was referred to our institute with complaints of sudden-onset upper
and middle back pain, associated with loss of sensation below the middle of the back,
sudden progressive weakness of both lower limbs (power 0/5) and upper limbs (power
grade-2/5), and incontinence of urine, following bouts of vomiting 12 days back. There
was no history of trauma, bleeding diathesis, etc. Blood investigation was suggestive of
leukocytosis, and RT-PCR test for COVID-19 was positive with raised D-dimer, serum
ferritin, and Greactive protein. MRI spine was suggestive of cervicothoracic extradural
hematoma extending from C5-D3 level and compressing the spinal cord. The patient
refused surgical decompression and was managed conservatively, following which he
improved with power grade in limbs to 4/5.

Surgical decompression is the treatment of choice but the patient can sometimes
improve on medical management. Association of COVID-19 with spontaneous cervi-
cothoracic extradural hematoma had not been reported earlier in the active stage, but
its role in inducing vasculopathy and increased chances of bleeding at the uncommon
site had been reported in the literature, and it may precipitate such cervical epidural
hematoma.

response suggests more toward stroke and early evaluation
with computed tomography (CT) angiography gives an

Patients presenting with sudden spontaneous onset of initial hint of lesion outside the cranium. Early CT angiog-
quadriparesis and neck pain with diminished spontaneous raphy may help the «clinician to avoid starting
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Fig. 1 T2 Sagittal sequence of the whole spine suggesting extradural
hematoma extending from C5-T2.

anticoagulants, which may have a catastrophic effect on
patients if he harbors pathologies such as epidural
hematoma (EDH) in the spine, which is rare and may
manifest with such symptoms.'= There are very few case
reports of epidural hematoma presenting with features
suggesting stroke, especially in pediatric patients.* The
association of patients with COVID-19 is challenging as it
needs starting low molecular weight heparin to avoid
thromboembolic complications and presently, we did not
find such patients reported in the literature. We tried to
review the literature of patients with such illnesses special-
ly and treatment options utilized and challenges we faced in
the management of our patients.
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Case Details

An 11-year-old boy was referred to our institute with com-
plaints of sudden-onset upper and middle back pain, associ-
ated with loss of sensation below the middle of the back,
sudden progressive weakness of both lower limbs and hands,
and incontinence of urine, following bouts of vomiting
12 days ago. He denied any history of trauma or surgery,
respiratory or gastrointestinal symptoms, or any drug intake,
before the onset of these symptoms but having intermittent
fever and occasional respiratory difficulty when he felt short
of breaths for the last 7 days. No past or family history was
suggestive of blood dyscrasias or coagulopathy. Cerebrospi-
nal fluid (CSF) analysis was done before referral and was
unremarkable, except for mild lymphocytosis (total count: 8
cellsy/mm?3, 80% lymphocytes) and mildly elevated protein
(52 mg/dL, ref. range 10-40 mg/dL); he had received steroid
treatment for suspected Guillain-Barre syndrome but had no
improvement. On admission to our hospital, serum D-dimer
was 3 png/mL, serum ferritin 1 pg/mL, and C-reactive protein
12 mg/L. COVID antigen test done at admission at our hospi-
tal was negative but RT-PCR test was positive.

Neurological examination revealed bilateral lower limb
weakness (power: grade 0), power in upper limbs 2/5 with
weakness of bilateral handgrip of 70 to 80%, and 50% sensory
loss below T4. Non-contrast CT of the cervical and thoracic
spine did not reveal any abnormality and CT head was
normal. An MRI obtained subsequently showed a T1-hyper
and T2-hypointense extradural lesion, extending from the
level of C5-6 to D2-3 intervertebral disc spaces (=Figs. 1
and 2), suggestive of an epidural hematoma, with compres-
sion of the underlying spinal cord. Routine blood investiga-
tions and coagulation profiles were normal. To rule out
vascular malformation, a spinal angiogram was obtained,
which was unremarkable (~Fig. 3).

Supportive treatment for COVID-19 was started. He was
treated with oxygen by mask, low molecular weight heparin,
tab azithromycin, injection remdesivir and other supportive
treatment with adequate dose regimen for COVID treatment
and the patient was stabilized. An early surgical evacuation
was planned, but the patient and next-of-kin did not consent
for the same, so the patient was kept on conservative
management with strict bed rest, supportive treatment,
and rigorous physiotherapy. He was found to be COVID-19

Fig. 2 Axial T2 showing extra dural hematoma compressing the spinal cord.
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Fig. 3 DSA cervical spine suggest no arteriovenous malformation.

negative on reverse transcriptase-polymerase chain reaction
(RT-PCR) after 12 days of supportive treatment At the last
follow-up (at 6 months), he had almost complete pain relief,
improved sensory perception, and a slight improvement in
the handgrip (50%) with power in the limbs 4/5 and MRI
cervical spine showing almost complete resolution of cervi-
cal EDH (~Fig. 4).

Discussion

The patient in the present study was an 11-year old boy.
This entity had been detected in all age groups with an
incidence of 0.1 per 100,000 population but its presence in
the pediatric population is rare and nearly 35 cases
had been reported.' Next, 40% of the reported spinal
EDH is spontaneous in origin and the most common site is
the cervicothoracic junction followed by the thoracic
region.4
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Fig. 4 Follow-up sagittal T2 MRI suggesting almost complete reso-
lution of extradural cervical hematoma.

Different theories of its development have been suggested.
One of them suggests that such bleeding is through the
epidural venous plexus. These venous plexus lacks sphincters
and sudden pressure changes transmitted through the abdom-
inal and thoracic cavity may be a precipitating factor for
rupture of this plexus.*™® In the present patient, repeated
bouts of vomiting and cough may have caused a sudden rise
in the intravascular pressure in these epidural venous chan-
nels. Another study suggested that this epidural bleeding is
due to a rupture in the arterial arcade around the upper
cervical vertebrae. As per their proposition, the intra-arterial
pressure is more than the intrathecal pressure and venous
pressure is less than the intravenous pressure, resulting in
rapid bleeding through the artery, which may be the major
cause of bleeding.” In this patient, both the propositions can
hold good as the etiology for bleeding.

Our patient presented with sudden severe neck pain,
upper back pain, and weakness in the bilateral upper and
lower limb, suggesting features resembling stroke, such type
of clinical presentation had been reported by Tiryaki et al,
where his patient had similar manifestations but the patient
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had increased international normalized ratio (INR), pro-
thrombin time (PT), activated partial thromboplastin time
(aPTT). However, in our case, the patient was not having
deranged coagulation profile neither there was any history
suggestive of taking anticoagulants.” SCEDH on the backdrop
of COVID-19 infection has been reported by Lim et al, where
his patient, a 79-year-old elderly female, developed stroke-
like features 2.5 months after recovering from COVID-19.8
While presenting for SCEDH patients in the study by Lin et al,
neither RT-PCR positivity nor any serological marker was
present that could be suggestive of systemic inflammatory
response syndrome.8 Our patient on the contrary had
1 month of indolent course of fever, dyspnea and he was
RT-PCR positive for COVID-19 together with raised C-reactive
protein, D-dimer, and ferritin level, and HRCT suggestive of
bilateral lobar ground glass appearance. The patient in the
present study had bouts of recurrent vomiting, followed by
features of sudden pain in the upper back and neck with limb
weakness. The probable suggestive mechanism for this may
be due to a sudden rise in arteriolar or venules of the cervical
spine, which had been affected by COVID vasculopathy add-
ing in the sudden precipitation of this event.

COVID-19 is a SARS-CoV-2 syndrome that can involve all
the organs, including the circulatory system involving arteries,
arterioles, veins, venules, and capillaries.>”!" They affect the
integrity of the vascular lining as well as cause vasculitis-like
features. Pinto et al have documented COVID-19-associated
vasculopathy in the brain and reversal of the motor weakness
of right upper limbs and bilateral lower limbs in his patients by
plasma exchange therapy, which was suggested due to the
reversal of autoimmune vasculopathy.'®

Vonck et al in their study on neurological manifestations
and neuroinvasive mechanisms of the severe acute respiratory
syndrome coronavirus type 2 reported 36% involvement of
CNS and PNS, of which 5% have cerebrovascular pathology.!!

In the present scenario, starting anticoagulant in the form of
low molecular weight heparin and steroid was imperative
with fresh frozen plasma transfusion and keeping a close
watch on any further deterioration; meanwhile, he refused
for surgery and was conservatively managed and discharged
once he was maintaining saturation near 96 to 98% without O,
supplementation and RT-PCR negative. On follow-up at
3 months, the power in lower limbs was improving on treat-
ment and at last follow-up, the power in bilateral lower limbs
were4/5and in the upperlimbs 4 +/5 with mild grip weakness.
Suchimprovement in symptoms on conservative management
had been reported by Rasck et al in 24% of patients with spinal
epidural hematoma and 48% of patients who were surgically
treated.'? Improvement in symptoms depends upon the se-
verity of weakness as well duration since the onset of features
to treat. The slow improvement over 3 months suggests that a
patient presenting with a similar situation can improve even if
he does not undergo laminectomy and decompression.

Conclusion

Patients with spontaneous cervicothoracic extradural hema-
toma may mimic stroke and the patient should undergo
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radiological investigation as MRI/CT head and cervical spine
torule out stroke before starting anticoagulant as it can cause
cerebral hemorrhage. Surgical decompression on anticoagu-
lants is the treatment of choice but the patient can improve
sometimes on medical management. The association of
COVID-19 with spontaneous cervicothoracic extradural he-
matoma had not been reported earlier in the active stage but
its role in inducing vasculopathy and increased chances of
bleeding at the uncommon site had been reported in the
literature and in the present patient, although it appears to
be by chance but its role in precipitating such events cannot
be ignored.

Consent

The patient’s relatives’ consent was taken at the time of
admission to use his data for teaching and research
purposes.
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