
Clinical notes

Spontaneous spinal epidural hematoma with
hemiparesis mimicking acute cerebral
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Context: Acute hemiparesis is a common initial presentation of ischemic stroke. Although hemiparesis due to
spontaneous spinal epidural hematoma (SSEH) is an uncommon symptom, a few cases have been reported
and misdiagnosed as cerebral infarction.
Design: Case reports of SSEH with acute hemiparesis.
Findings: In these two cases, acute stroke was suspected initially and administration of intravenous alteplase
therapy was considered. In one case, the presentation was neck pain and in the other case, it was
Lhermitte’s sign; brain magnetic resonance imaging (MRI) and magnetic resonance angiography were
negative for signs of ischemic infarction, hemorrhage, or arterial dissection. Cervical MRI was performed and
demonstrated SSEH.
Conclusion: Clinicians who perform intravenous thrombolytic treatment with alteplase need to be aware of this
possible contraindication.
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Introduction
Spontaneous spinal epidural hematoma (SSEH) is a
very rare condition requiring urgent diagnosis.1–12 The
incidence of SSEH is estimated to be 0.1 patient per
100 000 individuals.3 SSEH typically presents acute
onset of severe back pain and signs of compression of
the spinal cord rapidly develop.1–12 Although hemipar-
esis due to SSEH is a relatively uncommon symptom
compared with tetraparesis, a few cases of hemiparesis
due to SSEH have been reported.1,2,4–11 Patients with
hemiparesis due to SSEH have often been misdiagnosed
as cerebral infarction and treated with anti-platelet
therapy or anticoagulation.1,4,6,9–11 This is one of the
pitfalls in emergency stroke cases. Therefore, physicians,
especially those who perform intravenous thrombolytic
treatment with alteplase, need to be aware of this possi-
bility because alteplase may worsen SSEH and result in
the patient’s death. We describe two cases of SSEH with

acute hemiparesis mimicking ischemic stroke in which
intravenous thrombolytic treatment with alteplase was
considered.

Case report
Case 1
A 71-year-old woman had sudden onset of neck and
back pain followed by rapidly progressive right hemipar-
esis. She arrived at our hospital 90 minutes after the
onset of her symptoms with suspected acute stroke.
Neurological examination revealed right hemiparesis
(muscle strength scored as 0/5 in upper limb and 2/5
in lower limb) with neither facial palsy nor sensory
impairment. Deep tendon reflex (DTR) on the right
side was exaggerated. The NIH Stroke Scale (NIHSS)
score was 8. We suspected acute stroke and performed
clinical examinations necessary for intravenous
thrombolytic treatment with alteplase, brain magnetic
resonance imaging (MRI) and magnetic resonance
angiography (MRA) of the head, neck, and aorta.
MRI was negative for signs of ischemic infarction or
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hemorrhage. MRA showed neither aortic nor arterial
dissection. She met the conditions for intravenous
alteplase therapy. Although administration of intrave-
nous alteplase therapy was considered on suspicion of
hyperacute cerebral infarction, spinal lesions needed
to be excluded prior to administration because of
back pain. Cervical MRI demonstrated an epidural
hematoma causing compression of the spinal cord
at levels C2 to T4 on the right (Fig. 1A–D). SSEH
was diagnosed as the cause of right hemiparesis and
intravenous alteplase therapy was cancelled. The
patient was treated conservatively with steroids
and glycerine so that she could undergo an emergent
surgical decompression at any time. MRI 7 days after
admission revealed no signs of epidural hematoma or
abnormal enhancement (Fig. 1E and F) and the
patient was discharged home following a complete
recovery.

Case 2
A 54-year-old woman had sudden onset of neck pain
followed by rapidly progressive right hemiparesis. She
arrived at the hospital 45 minutes after onset of

symptoms with suspected acute stroke. She had a pre-
vious history of hypertension and alcoholic liver
disease. Neurological examination revealed right hemi-
paresis (muscle strength scored as 3/5) and hyperesthe-
sia in the right upper limb without facial palsy. DTR
on the right side was exaggerated. The NIHSS score
was counted as 5. Acute stroke was suspected and clini-
cal examinations were performed in preparation intrave-
nous thrombolytic treatment with alteplase, e.g. brain
MRI and MRA. MRI and MRA were negative for
signs of ischemic infarction, hemorrhage, or arterial dis-
section. She met the conditions for intravenous alteplase
therapy. However, while being transferred from a
stretcher to a bed, bending her neck forward caused
an electrical sensation running down her back and
into the limbs, indicating a positive Lhermitte’s sign.
Hence, cervical MRI was added on suspicion of spinal
lesion. Cervical MRI demonstrated an epidural hema-
toma causing compression of the spinal cord at levels
C3 to T2 on the right (Fig. 2A–D). Intravenous alte-
plase therapy was cancelled. The patient was treated
conservatively so she could undergo emergency surgical
decompression at any time. MRI 7 days after admission

Figure 1 Cervical MRI in case 1. Sagittal T1- (A) and T2- (C) weighted MRI immediately after the onset showed a longitudinal
posterior epidural hematoma from C2 to Th4 (arrow head). Axial T1- (B) and T2- (D) weighted MRI immediately after the onset
showed an ovoid epidural hematoma (arrow) in the right postero-lateral aspect and spinal cord (asterisk) compression. T1-weighted
sagittal (E) and axial (F) with contrast MRI showed that the hematoma disappeared without abnormal enhancement following
conservative treatment at 1 week after the onset.
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revealed resolution of the epidural hematoma (Fig. 2E
and F) and the patient was discharged home completely
recovered.

Discussion
Hemiparesis is generally caused by lesions of the corti-
cospinal tract. The most common cause of hemiparesis
is a cerebrovascular incident such as cerebral infarction.4

Although hemiparesis due to spinal cord disorders is
rare, injury of the unilateral corticospinal tract in the
cervical spinal cord causes hemiparesis.4,11 Hence, cervi-
cal SSEH, in which tetraparesis is a common symptom,
can cause hemiparesis. In both these cases, an ovoid
hematoma in the right postero-lateral aspect compressed
only the right corticospinal tract and may have caused
right hemiparesis.
Patients with hemiparesis due to SSEH have often

been misdiagnosed as having cerebral infarction and
been treated with anti-platelet therapy or anticoagula-
tion.1,4,6,9–11 As a result, the hemiparesis worsened,
and only then were they diagnosed with SSEH. Hence,

physicians, especially those who perform intravenous
thrombolytic treatment with alteplase, need to be
aware of this possibility because alteplase may be con-
traindicated. Alteplase administration in the person
with SSEH can be fatal.2

How can one distinguish the symptoms of SSEH with
hemiparesis from cerebral infarction? SSEH is typically
characterized by the sudden onset of neck and back pain
followed by motor and sensory dysfunction.1–11 Table 1
summarizes the clinical features of recent reported cases
of SSEH with hemiparesis. All cases had neck pain
initially. Although there is a possibility of cerebral
infarction due to vertebral artery dissection in cases of
hemiparesis with neck pain,10 it is very important to
ask patients whether they have back or neck pain.
Lhermitte’s sign may be useful for diagnosis of SSEH
as in Case 2. Because the sign suggests a lesion of the
dorsal columns of the cervical spinal cord,13 we sus-
pected cervical spinal lesions. However, Tanaka et al.
reported that Horner’s syndrome could be an important
sign for the diagnosis of SSEH in some cases.9 In fact,

Figure 2 Cervical MRI in case 2. Sagittal T1- (A) and T2- (C) weighted MRI immediately after the onset showed a longitudinal
posterior epidural hematoma from C3 to Th2 (arrow head). Axial T1- (B) and T2- (D) weighted MRI immediately after the onset
showed an ovoid epidural hematoma (arrow) in the right postero-lateral aspect and spinal cord (asterisk) compression. T1-weighted
sagittal (E) and axial (F) MRI showed that the hematoma disappeared following conservative treatment at 1 week after the onset.
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two cases in Table 1 showed Horner’s syndrome in the
clinical course. Moreover, 5 of the 13 cases showed
Brown-Séquard’s syndrome initially or during the clini-
cal course.9,12 Although these two patients displayed
neither Brown-Séquard’s syndrome nor Horner’s syn-
drome, clinicians should be aware that these syndromes
may also indicate the possibility of SSEH.

Recently, intravenous thrombolytic treatment with
alteplase initiated within 3 hours of symptom onset has
been approved in most countries for treatment of acute
ischemic stroke.14 To perform the thrombolytic treat-
ment, patients need to satisfy several conditions. To

rule out intracranial hemorrhage or early ischemic
signs pretreatment computed tomography (CT) is of
the highest priority. MRI is not necessary to detect
an ischemic lesion. This may be the pitfall in the emer-
gent stroke cases in which intravenous thrombolytic
treatment with alteplase is considered. It is well known
that MRI is superior to CT in diagnosis of acute cerebral
infarction because cerebral infarction can be detected by
diffusion-weighted images within a few minutes of
onset.15 If MRI is negative for signs of ischemic infarc-
tion, the physicians should consider not only hyperacute
cerebral infarction but also cervical spinal lesions such

Table 1 Summary of recent reported cases of SSEH with hemiparesis

Author
(years)

Age
(years)

Sex
(M/F) Initial symptoms

Misdiagnosis of
CI (treatment
for CI)

Reasons why
SSEH was suspected

Treatment for
SSEH

Outcome
(GOS)

Adamson
et al.1

63 M Neck pain, rt hemiparesis,
and C5 B-S syndrome

+ (Heparin) Worsening of
hemiparesis and B-S
syndrome

Surgery GR

Hsieh
et al.4

65 M Neck pain and rt
hemiparesis

+ (Heparin) Newly presented
tetraparesis, urine
retention, and B-S
syndrome

Surgery SD

Kadota
et al.6

74 F Neck pain and rt
hemiparesis

+ (ND) Worsening of
hemiparesis newly
presented rt sensory
disturbance

Surgery Dead

64 F Neck pain and rt
hemiparesis

– Initial symptoms Surgery GR

D’souza
et al.2

62 M Neck pain, rt
shoulder∼arm pain, rt
hemiparesis, C4 B-S
syndrome, and
exaggeration of bilateral
DTR

– Initial symptoms Surgery GR

So et al.8 42 F Neck pain and lt
hemiparesis

+ (Aspirin) Newly presented
Horner’s syndrome
and C6 B-S syndrome

Surgery MD

Tanaka
et al.9

74 F Neck pain, lt hemiparesis
and lt Babinski reflex

+ (Argatroban) Newly presented
Horner’s syndrome

Conservative GR

Usami
et al.10

80 M Neck pain, rt hemiparesis
and rt paraesthesia

+ (Heparin) Newly presented
tetraparesis

Surgery SD

Ishikawa
et al.5

82 M Neck pain and lt
hemiparesis

– Initial symptoms Surgery GR

Ofluoglu
et al.7

63 M Neck pain, rt hemiparesis,
and C5 B-S syndrome

– Initial symptoms Surgery GR

Wang
et al.11

69 M Neck and shoulder pain
and rt hemiparesis

+ (Heparin) Worsening of
hemiparesis newly
presented lt sensory
disturbance and
exaggeration of
bilateral DTR

Surgery GR

Our cases 71 F Neck and back pain, rt
hemiparesis and
exaggeration of rt DTR

– Initial symptoms Conservative GR

54 F Neck pain, rt hemiparesis,
rt sensory disturbance,
exaggeration of rt DTR
and Lhermitte’s sign

– Initial symptoms Conservative GR

B-S, Brown-Séquard; CI, cerebral infarction; DTR, deep tendon reflex; GOS, Glasgow outcome scale; GR, good recovery; MD, moderate
disability; ND, not described; SSEH, spontaneous spinal epidural hematoma.
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as SSEH, especially when patients have back and
neck pain.

Conclusion
In conclusion, although hemiparesis due to SSEH is
very rare, physicians, especially those who perform
intravenous thrombolytic treatment with alteplase,
need to be aware of this possible contraindication.
When patients with hemiparesis present with neck and
back pain, SSEH should be considered. In such cases,
Lhermitte’s sign may be useful for diagnosis of SSEH.
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