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Abstract
Introduction Spontaneous spinal epidural hematoma (SSEH) is a rare clinical entity, most often with acute symptomatic
spinal cord compression and potentially permanent neurologic deficits. SSEH usually has surgical solutions and a good
outcome after hematoma evacuation

Case presentation A 61-year-old professional weight-lifting coach presented to the emergency department with sudden
back pain, rapidly progressive paraparesis, and neurogenic bladder, after an intense training, 5 h previously. Magnetic
resonance imaging revealed a ventral thoracic epidural hematoma with significant compression at Th3-Th6. Surgical
procedure was performed within the first 12 h: decompressive laminectomy from Th3 to Th7 vertebral levels and near total
epidural hematoma removal. The patient improved rapidly from Th5 AIS-C to Th7 AIS-D paraplegia with independent
ambulation, after the intervention. The rehabilitation program led to further improvement of the neurologic deficits and a
favorable outcome, to AIS-E.

Discussion Weightlifting has been reported as SSEH precipitating factor in young athletes. Our case is unique however,
because the athlete was older. The underlying pathophysiological mechanism is represented by intravenous pressure changes
and bleeding of the epidural venous plexus during a prolonged Valsalva maneuver, induced by strenuous, repeated efforts.
Spondylosis, hypertension, and low doses of aspirin were incriminated as risk factors for SSEH. Prompt diagnosis, emergent
decompressive intervention, early rehabilitation, and secondary prophylaxis were essential for a good outcome.

Introduction

Acute spontaneous spinal epidural hematoma (SSEH) is a
rare neurosurgical emergency, with an incidence of one per
million inhabitants [1], accounting for <1% (0.3–0.9%) of
the spinal extradural space-occupying lesions [2,3]. SSEH
can cause severe morbidity and 5.7% mortality [4].

Due to the extremely rare occurrence of this pathologic
entity, literature provides scattered case reports, some small

series, and a few associated reviews. Kreppel et al. [5]
published a meta-analysis of 613 patients with spinal
hematoma. Groen [6] performed a comprehensive literature
review in which he analyzed 64 non-operative cases vs. 474
operated, and Fedor et al. [7] added 107 more cases of
SSEH (available in English), since Groen’s major review.
Raasck et al. [4] identified 65 cases from 12 studies (pub-
lished between 2000 and 2015), and added 6 new cases.

The typical clinical presentation is characterized by a
sequential evolutive paradigm, including a sudden onset
with spinal radicular pain, followed by progressive neuro-
logical deficits due to spinal cord compression. Most
patients present with paraplegia or tetraplegia (in variable
degrees of severity), possibly associating neurogenic blad-
der [2,6,8–10]. Misleading symptoms of acute hemiparesis
mimicking stroke, have been described in a few cases of
cervical epidural hematoma presenting as Brown–Séquard
syndrome [8–11].
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Any age groups can be affected, but most cases have
been in their 60s or 70s, with a slight predominance of the
masculine gender (1.4:1) [2,4–6,8]. The SSEH appears to
have a bimodal topographic distribution, with highest fre-
quencies in the upper thoracic (Th3–5) and middle to low
cervical regions (C4–6) [8–12], distribution strongly
dependent on age [8].

Diagnosis is performed mainly with magnetic resonance
imaging (MRI).

Management of SSEH usually implies a surgical
solution; early decompressive intervention is mandatory
with rapid deterioration of the neurological status. Con-
servative treatment is reserved for subjects with minimal
neurological impairment or with high risk for surgery
[6,7,11,13–15].

Case presentation

Our paper presents the clinical case of a professional athlete,
61-year-old male, with associated comorbidities and risk
factors related to SSEH.

He awoke at midnight with severe mid-thoracic pain, and
numbness of the lower limbs, that spontaneously developed
5 h after weight lifting.

He was referred to the emergency department with
accentuated pain (evaluated 10 on visual analog scale),
lower-limb weakness, walking difficulty, and urinary
retention.

His past medical history was significant for multiple
compensated comorbidities: arterial hypertension (ther-
apeutically balanced with irbesartan and rilmenidine); type
2 diabetes mellitus (managed with diet); and obesity. He

chronically received simvastatine and low doses of aspirin
(75 mg). He reported occasional episodes of lower back
pain, but no history of antecedent trauma.

The patient was afebrile, had stable vital signs, and
overall well appearing. He had a muscular constitution
(weight= 95 kg, height= 170 cm). Neurological examina-
tion revealed Th5 AIS-C paraplegia (strength in both legs
was 2/5 and 3/5, with a motor subscore 23/50), hypoes-
thesia below the Th5 dermatome, decreased bilateral lower-
limb reflexes, negative Babinski sign, and decreased rectal
tone. Abdominal examination revealed a palpable bladder
and urinary retention; Foley catheter drained 700 ml of clear
urine.

Preoperative screening tests of hemostasis and coagula-
tion profile were within normal parameters: platelet count
194× 103/μl, INR 1.2; activated partial thromboplastin time
31 s; and bleeding time 5.2 min.

In this acute compressive cord syndrome the diagnosis
was based on MRI examination of the spine (Fig. 1), and
confirmed by surgery.

Rapidly worsening neurologic symptoms required
emergent intervention, performed within the first 12 h. The
technical procedure consisted of decompressive lami-
nectomy from Th3 to Th7 vertebral levels, with near total
epidural hematoma removal, using surgical microscope.
The intraoperative assessment and histopathology analysis
confirmed the hematoma, excluding vascular malforma-
tions, dural fistula, infection, or tumor.

Postoperative period was uneventful. The drain
was removed on postoperative day 2. Evolution was
favorable with near-complete regression of the neurological
deficits. He improved rapidly from Th5 AIS-C
(motor subscore 23/50) to Th7 AIS-D (motor subscore
41/50) and was independent in ambulation on day 7.
Urinary dysfunction persisted and the urinary catheter was
maintained.

He was subsequently transferred to rehabilitation for
bladder training program and physical therapy. Bladder
training consisted of electric modulation with interferential
currents of medium frequency, tamsulosin (0.4 mg o.d.),
and intermittent self-catheterization with pre-lubricated
sterile urinary probes. Over the course of the next
14 days, the patient had a steady improvement in his lower
extremity function. His outcome was excellent: no motor
deficits at discharge, but only mild paresthesia, and subtle
micturition problems.

He was reevaluated 3½ months after the surgical
decompression of the neural structures (Fig. 2). All neuro-
logic functions had returned: neither motor nor objective
sensitive impairments (AIS-E), but only inconstant par-
esthesia in the lower limbs and insignificant micturition
difficulty were found. Urodynamic investigation was
recommended.

Fig. 1 Diagnostic MRI: axial T2-weighted sagittal MR shows a
ventrally located extradural mass, with non-homogeneous appearance,
compressing the spinal cord from Th3 to Th6. Degenerative aspects of
cervical and thoracic spondylosis
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Discussion

Spontaneous hematoma is most often defined as a condition
occurring in the absence of any traumatic event or iatro-
genic invasive procedure. Most cases of SSEH have a
multifactorial etiology, including congenital and acquired
coagulopathies (hemophilia, autoimmune disease, and
hemodialysis), platelet dysfunctions, pregnancy, and
uncontrolled hypertension. The etiology remains unclear in
~40% [16,17] (up to 50–75%) cases [5].

The differential diagnosis includes a wide variety of
medical disorders, such as the following: herniated disc;
other hematomas associated with vascular congenital mal-
formations; hemorrhagic tumors; trauma; spinal surgery; or
spinal procedures (such as lumbar punctures, epidural
anesthesia, myelography, or chiropractic maneuvers).

Messerer et al. [17] proposed a practical classification of
the spinal epidural hematomas according to the most
probable etiology (whatever the associated factors), in six

groups: spontaneous, secondary, iatrogenic, traumatic,
recurrent, and idiopathic.

SSEH is generally caused by rupture of the postero-
internal vertebral venous plexus [8], secondary to minor
barotrauma associated with Valsalva maneuver, described
as a trigger factor during different activities: sportive
training (weight lifting [18–20], breath-hold diving [21],
high-level swimming [22], performing sit-ups [3], and
stretch exercises [15]) or in apparently healthy individuals,
performing highly demanding physical efforts (lifting a
heavy box [23] or even piano playing [24]). Abrupt or
sustained Valsalva maneuver (playing wind-instruments
[25], and a trivial coughing or sneezing [26]) may also
trigger a SSEH.

Sportive weight lifting, incriminated as trigger factor for
SSEH, was reported by Latzka et al. [18] in a young athlete.
Physical effort during lifting heavy objects as precipitating
factor related to SSEH was reported in other case studies by
Vitali and Steinbok [19], Chen et al. [20], and Kingery et al.
[23] in three young healthy subjects, under the 40th. Our
subject was at the threshold of old age, had a sportive fit and
prolonged his activity as professional coach, performing
regularly his training program.

The etiology of SSEH remains controversial. The
bleeding is probably of multifactorial origin, incriminating
veins and possible arteries. Literature supports both venous
and arterial sources of bleeding. The epidural venous plexus
is devoid of valves, and is vulnerable to sudden fluctuating
hemodynamics and changes in pressure within intra-
abdominal and intra-thoracic veins associated with heavy
lifting, straining efforts, pregnancy, and uncontrolled
hypertension [14]. The anatomical characteristics of the
dorsal internal vertebral venous plexus and the segmental
distribution of SSEH support the venous origin of bleeding
[7,8,21,27,28].

In anteriorly located SSEH, the posterior venous plexus
theory would not apply [8]. Beatty and Winston [29] sug-
gested that bleeding can occur also from epidural arteries,
because hemorrhage from epidural veins would not create
enough pressure to compress the spinal cord.

Vascular structural degenerative changes and spinal
venous wall susceptibility to intravenous pressure elevation
represent the pathological substrate for the venous disrup-
tion. Tearing of the vertebral epidural veins (and possible
spinal arterioles) was induced by repeated (minimal) bio-
mechanical conflicts during intense efforts, forced and
prolonged Valsalva maneuvers, in a person with degen-
erative spondylarthrosis [30], and multiple risk factors.

Old age, uncontrolled arterial hypertension, and antic-
oagulant therapy are main risk factors for SSEH: ~3% of the
patients were hypertensive, and 17–30% linked to antic-
oagulation [16,27,31]. Scattered case studies associated
SSEH with anti-platelet drugs (mainly clopidogrel) [32].

Fig.2 Post SSEH resolution MRI, performed 3½ months after surgery.
Mild epidural sequelae, without spinal compression
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Low-dose (100 mg, even 50 mg) aspirin-related SSEH has
been reported [28,33,34]; as mentioned afore, our patient
received 75 mg of acetylsalicylic acid. Clinicians must
consider the remote risk for SSEH in hypertensive patients
with antithrombotic treatment.

Ineffectiveness of delayed decompression of the neural
structures and removal of the hematoma after 24 h, has been
clearly demonstrated [6,7,15,30,35,36]. In our patient the
operation was performed within 12 h since the onset of the
symptoms, being imposed by the rapidly progressive neu-
rological impairment.

The axiomatic affirmation: “early diagnosis and early
surgical intervention can confer a significant prognostic
advantage to patients with SSEH” [15] was confirmed by
the rapid clinical improvement, without recurrence.

Rehabilitation during the early post-acute phase and
monitoring contributed to the favorable functional outcome.

Secondary prophylaxis was essential and our patient
received recommendations for life course changing after
the hemorrhagic event, to avoid any activity that
implies straining while holding his breath. The patient was
informed about a possible relapse of the SSEH [17,20] or
even occurrence of a spinal cord infarction after weight
lifting [37].
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