
CASE REPORT Open Access

A brief review of literature of spontaneous
spinal epidural hematoma in the context of
an idiopathic spinal epidural hematoma
Ajaya Kumar Ayyappan Unnithan

Abstract

Background: There is a debate over the origin of bleeding in case of spontaneous spinal epidural hematoma (SSEH).
The most widely accepted theory is of venous origin. Since the epidural veins are valveless, there will be increased
venous pressure transmitted from intrathoracic and intraabdominal compartments on straining, causing rupture.
Another view is that only arterial bleeding can cause rapid compression of spinal cord, since the venous pressure is
less than intrathecal pressure. There is a lack of consensus on treatment also. Most of the authors recommend urgent
decompressive laminectomy. There is a recent trend towards less invasive options such as partial laminectomy and
hemilaminectomy and conservative treatment.

Aim, materials, and methods: Aim of this study is to review the theories about the origin of bleeding in spontaneous
spinal epidural hematoma and the methods of treatment. Literature search was done in PubMed for theories of
the origin of spontaneous spinal epidural hematoma and the treatment methods. Descriptive analysis was done.

Case presentation: A 49-year-old male stoneworker presented with thoracic back pain of acute onset while
doing work, followed by weakness of forearm and legs. He had paraplegia with grade 1 power of lower limbs.
MRI showed posterior epidural hematoma from C3 to T4. Midline partial laminectomy was done from C5 to T2.
Hematoma was evacuated. His power improved over 1 week. Later CT (computed tomography) angiography
showed no vascular malformation.

Conclusion: Cervical location and rapid development of weakness point towards arterial origin of spontaneous
spinal epidural hematoma. Thoracic location and presence of peroperative venous ooze suggest venous origin.
Partial or hemilaminectomy is recommended to reduce postoperative instability. Conservative treatment is preferred
in case of coagulopathy.

Keywords: Spinal epidural hematoma, Etiology, Venous pressure, Conservative treatment, Laminectomy, Minimally
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Background
Spinal epidural hematoma occurring in the absence of any
trauma or iatrogenic procedure is described as sponta-
neous spinal epidural hematoma (SSEH) [1]. Coagulopa-
thy, vascular malformation, cavernous angioma, or tumor
may cause it. When no cause can be identified, it can be
termed idiopathic [1]. There is a debate over the origin of
bleeding. Literature describes both venous and arterial
origins, although the most widely accepted theory is of the

venous origin [1, 2]. There is a lack of consensus on treat-
ment also. Although early surgery is recommended, there
are reports of successful conservative treatment [1]. There
is a trend towards hemilaminectomy and partial laminec-
tomy also [3, 4].

Aim, materials, and methods
The aim of this study is to review the theories about
the origin of bleeding in spontaneous spinal epidural
hematoma and the methods of treatment. Search was
done in PubMed for the etiology of SSEH, for the
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treatment methods, and for the anatomy of spine vas-
culature. Descriptive study is done on these points.

Review of literature
Bruyn and Bosma support the venous theory of origin.
Activities such as straining, bending, coitus, coughing, and
sneezing (Valsalva maneuvers) cause increased intratho-
racic and intraabdominal pressure. It leads to increase in
intravenous pressure since the epidural veins are valveless.
The veins are thin walled also. These factors lead to
their rupture [1, 3–6].
Relevant anatomy: Gilbert Breschet described the ver-

tebral venous plexus initially [7]. Later, Oscar Batson
emphasized its functional importance. It is longitudinal,
large capacitance, and valveless plexiform network of
veins. The flow is bidirectional. Blood can flow super-
iorly or inferiorly depending on pressure gradient [8].
Studies in dogs have shown pressure transmission
through the vertebral veins [9]. Although the anterior
part of internal vertebral plexus is constant, its posterior
part has segmental and individual variability [10]. Ra-
dicular veins drain from vertebral veins into segmental
and intervertebral veins [11]. Then, the drainage is into
large vessels. Superior vena cava receives blood from the
cervical area, the azygos and hemiazygos veins from the
thoracic region, and the inferior vena cava from the
lower.
In the case series by Liao et al., 54% of patients

reported a straining-associated event during the initial
attack, supporting the venous theory [1]. This is es-
pecially true in the older patients [2]. They have slow
progression of neurological deficits. In patients with liver
cirrhosis, the epidural veins would be swollen and thin
walled [3]. They can rupture easily producing neurologic
deficits. The cumulative effect of gravity causes greater
dilatation of the vessels in middle age and thus can
predispose to SSEH [5].
Groen and Ponssen had suggested that bleeding

arises from the posterior epidural venous plexus,
which lies between the dura and ligamentum flavum
[12, 13]. The anterior venous plexus is covered by the
posterior longitudinal ligament which gives support
[5, 12]. The resistance is minimal at the cervicothor-
acic and thoracolumbar junctions [12]. There, the epi-
dural venous plexus is vulnerable to sudden changes
in pressure. In most of the published cases, only ven-
ous oozing was seen peroperatively [14]. Bansal et al.
reported the occurrence of non-traumatic spinal epi-
dural hematoma in a pregnant woman with HELLP
(hemolysis, elevated liver enzymes, and low platelet count)
syndrome [15]. Since pregnancy is a hypercoagulable state,
the etiology is not sure. Pregnancy can induce changes in
hemodynamics, increasing epidural venous pressure and

causing rupture. Okazaki et al. reported a case of chronic
SSEH [16]. The hematoma was dark brown and jelly-like.
The membrane was adherent to the epidural fat. The
venous bleeding from epidural fat was probably the source
of bleeding.
The venous theory will not be applicable in the

cervical region [1, 2]. The venous pressure is lower
than the intrathecal pressure [1, 2]. Secondly, the
cervical epidural hematoma usually produces rapid
deterioration. Beatty and Winston proposed arterial
bleeding as the source in cervical epidural hemato-
mas [1, 3, 4, 17].
Anatomical features: The spinal canal is supplied by

the spinal arteries from vertebro-subclavian arteries to
thoraco-abdominal aorta [18]. The ventral and dorsal
branches of spinal artery supply the bone and dura
mater. The radiculomedullary artery supplies the
spinal cord. Cadaveric studies have demonstrated cer-
vical radicular arteries from the vertebral, ascending
cervical, and deep cervical arteries [19]. The C6 ra-
dicular artery was larger. The descending aorta gives
off 8 to 10 segmental arteries [20]. The radiculome-
dullary arteries arise from their posterior branches.
The largest anterior radiculomedullary artery is the
artery of Adamkiewics. It enters the canal through
the intervertebral foramen, passes ventrally, and joins
the anterior spinal artery.
The free anastomotic arteries in the epidural space

connect with radicular arteries. Rupture of the
radicular arteries that run along the nerve roots in
the epidural space can cause hematoma [14]. It may
be a consequence of trauma or abrupt movements.
The rapid development of spinal cord compression is
better explained by arterial bleeding [2, 3]. The high
mobility of the C6–C7 cervical spine also is a factor
[3, 5]. Beatty’s argument was that venous bleeding
would not create enough pressure to compress the
spinal cord [12]. The intrathecal pressure is higher
than the venous pressure [6, 21]. Miyagi et al. favor
the arterial source because of this reason [6]. The
posterior venous plexus theory could not explain
anterior hematomas [12].
Figueroa and DeVine have postulated that SSEH

can develop from either rupture of epidural vein,
epidural artery, or vascular malformation [5]. They
emphasize on the speed of progression of symptoms
and the anatomical location. Presence of significant
progressive neurological decline suggests arterial
source.
Paraskevopoulos et al. reported SSEH from C6/C7 to

T2, secondary to extradural arteriovenous malformation
in a child [22]. CT and MR angiography are noninvasive
and are recently more used in the diagnoses of spinal
vascular malformations [23]. Si-Jia et al. reported good
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spatial and temporal resolution of CT spinal angiography
using 64-detector row spiral CT [24].
Emergency decompressive laminectomy is recom-

mended in most of the papers [5, 21, 25–27]. Patients
with neurologic deficit need urgent surgery. Early sur-
gery leads to greater neurologic recovery [27]. Groen
and Ponssen reported better outcomes for patients who
underwent decompression within 36 h [13]. Shin et al.
opined that early decompression within 12 h restricts
the secondary ischemic change, leading to good re-
covery [28]. Less invasive options such as hemila-
minectomy and partial laminectomy are described to
evacuate hematoma [3–5, 16, 21]. Irrigation can help
in hematoma evacuation. Fu et al. reported minimally
invasive method using tubular retractors for hematoma
extending from T12 to L5 [29]. Iida et al. opined in a
series study of postoperative functional radiographic
analysis that occurrence of spinal instability was more
in cases of wide laminectomy than in cases of partial
laminectomy [30].
In patients with coagulopathy, conservative treatment

with replacements of clotting factors is preferred [21,
26]. Since in these patients, there is impaired clotting of
blood, hematoma will remain in liquid state [28]. Borkar
et al. and Sheikh and Abildgaard reported cases of chil-
dren with hemophilia B who responded to conservative
management with factor IX replacement [31, 32]. Kiehna
et al. opined in a review that aggressive correction of co-
agulopathy is a reasonable treatment for hemophilic pa-
tients presenting with SSEH, provided neurological
condition is stable [33]. Surgery can be avoided if there
is no cord compression [21].

Case presentation
Clinical features
A 49-year-old male had a severe thoracic backache of
sudden onset. He was a stoneworker. Pain occurred
while working on rock. Pain was followed by the weak-
ness of forearm and legs. There were no comorbidities.
On examination, he had pain on moving the neck. Fore-
arm and hand muscles were weak and had grade 3
power. He had paraplegia with grade 1 power of lower
limbs. He had numbness. All sensations were decreased
below nipple. American Spinal Injury Association
(ASIA) Impairment Scale was B (incomplete).

Imaging
MRI (magnetic resonance imaging) scan of the cer-
vicothoracic spine was done. It showed posterior convex
lesion compressing spinal cord from C3 level to T4
(Fig. 1a, b). It was isointense on T1-weighted and hyper-
intense on T2-weighted sequence with heterogeneity in-
side. Fat suppression image was done. MRI was suggestive
of epidural hematoma.

Treatment
Methylprednisolone was started. Emergency surgery
was done. Long segment midline partial laminectomy
and removal of hematoma were done. Laminectomy
was done from C5 to T2. Since laminectomy had to be
done at many levels, partial laminectomy was done to
avoid instability (Fig. 2). Hematoma was removed with
suction and irrigation (Fig. 3). No active oozing was
noted peroperatively. He slowly improved over 1 week
to grade 4+ power. He was discharged on the tenth day

Fig. 1 a Sagittal T2-weighted sequence of cervicothoracic spine showing posterior epidural hematoma. b Axial T2-weighted image showing
epidural hematoma compressing the spinal cord
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in a stage of walking without support. Postoperative
MRI showed total evacuation and no instability (Fig. 4).

Follow-up
He was referred for angiography. One hundred twenty-
eight-slice CT angiography was done and did not reveal
any vascular malformations. He was advised to avoid
strenuous works.

Discussion
From the review of literature, we can see that both
theories are equally supported. The factors in favor
of venous origin are occurrence after strenuous
Valsalva maneuvers, thoracic location of hematoma,
engorgement of veins in diseases such as cirrhosis,
and peroperative demonstration of venous ooze in
many cases. The factors in favor of arterial origin
are rapid development of spinal cord compression,
high mobility of cervical spine, and higher pressure
inside theca than veins. In our case, the cervical

location and rapid development of weakness point to-
wards arterial origin. Prior stonework could contri-
bute either as strain or by mobility of neck. But the
possibility of a burnt-out dural arteriovenous mal-
formation is also there.
Since hematoma can be evacuated through partial or

hemilaminectomy, these are the preferred options. These
can minimize the chance of instability, as multiple levels
have to be opened.

Conclusion
This is a case report of idiopathic spontaneous spinal
epidural hematoma. Both views of the source of bleed-
ing, viz. that from epidural veins and that from anasto-
motic arteries, are supported by authors. Cervical
location and rapid development of weakness point to-
wards arterial origin. Thoracic location and presence of
peroperative venous ooze suggest venous origin. Early
surgical decompression is needed for neurologic recov-
ery. Partial or hemilaminectomy is recommended to re-
duce postoperative instability. Conservative treatment is
preferred in case of coagulopathy.
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Fig. 2 Peroperative picture of partial midline long segment
laminectomy showing epidural hematoma

Fig. 3 Dura seen after total evacuation of hematoma

Fig. 4 Postoperative MRI showing total evacuation and no instability
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