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Introduction
 Spontaneous spinal epidural hematomas [SSEH] is a potentially 
disabling disease accounting for less than 1% of spinal epidural space 
occupying lesions [1-4]. It is defined as an acute myelopathy leading 
to severe neurological deficits caused by the accumulation of blood in 
the vertebral epidural space in the absence of an underlying haemato-
logic or haemostatic disorder, vascular malformation, trauma, tumour, 
systemic or local disease, drug use or any history of medications that 
interfere with the coagulation cascade [1,3,5,6]. It is a rare condition 
with an incidence of 0.1/ 100,000 people/year [1,5,7,8]. SSEH can 
produce a wide variety of clinical manifestations, which when not 
managed promptly, may result in devastating morbidity. Relevant 
imaging and timely intervention are required to prevent permanent 
neurological deficits in patients with this pathology. Owing to its 
emergent nature, no prospective trials have been possible, thus the 
persisting controversy about the etiopathogenesis, diagnosis, and tim-
ing of treatment regarding this condition.

Patients and Methods
 A literature search was performed using PubMed to identify ar-
ticles pertaining to SSEH. A thorough review of literature was done 
to determine the varied clinical presentation, risk factors, evaluation, 
management options and prognosis along with an illustrative case re-
port with a Brown-Sequard syndrome due to SSEH which is a rare 
initial presentation of the pathology.

 Relevant articles with regard to clinical presentation, etiopatho-
genesis, management and prognostic factors were selected and re-
viewed. There are various hypotheses regarding the etiopathogenesis 
but there are no proven results till date thus, finding preventive mea-
sures for this pathological entity is an insurmountable task. A case 
example highlights the rarity of the event and potential pitfalls in di-
agnosis.
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Abstract

Introduction

 Spontaneous spinal epidural hematoma [SSEH] is an acute 
neurological condition that manifests from an accumulation of blood 
in the epidural space, causing cord compression, which when left 
untreated can result in permanent neurological damage. Complete 
Brown-Sequard syndrome with complete hemisection of the spinal 
cord is a very rare presentation in SSEH. We present one such a 
case with relevant review of literature.

Materials and Methods

 A 65 years old lady, a known Hypertensive on medications, pre-
sented with a right hemiparesis for 4 hours. On evaluation, she was 
found to have a complete Brown-Sequard syndrome. MRI spine 
showed a C3 to C6 epidural hematoma. She underwent emergent 
decompressive surgery.

 A literature search was performed using PubMed to identify arti-
cles on SSEH. A thorough review of literature was done to determine 
the varied clinical presentation, risk factors, evaluation, manage-
ment options and prognosis.

Results

 The patient recovered completely at the end of 2 weeks and the 
postoperative MRI showed complete resolution of the hematoma.

Conclusions

 SSEH has a wide spectrum of clinical manifestations that can 
mimic various other pathologies. Thus, knowledge about the disease 
entity along with its differentials and diagnostic pitfalls with a thor-
ough clinical evaluation and imaging is essential for a correct diag-
nosis. Early surgical intervention and hematoma evacuation is the 
treatment of choice in patients with progressive neurological deficits. 
The duration and severity of the pre-operative deficit are found to be 
independent predictors of poor outcome. Though there is no consen-
sus about the accepted time frame for intervention, decompression 
within 12 hours and maximally up to 36 hours of symptom onset is 
essential to achieve a favourable outcome. The progressive interval, 
hematoma size, segmental distribution and rehabilitation are the oth-
er factors affecting clinical outcome.
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Illustrative Case
 A 65 years old lady, who was a known case of Hypertension, on 
medications, presented to the emergency department with complaints 
of right hemiparesis for 4 hours. There was no history of trauma, 
smoking or drug use. The patient did not use anticoagulants or an-
tiplatelets before admission. She had no neck pain or bladder dys-
function. The initial laboratory tests of blood, such as blood routine 
test, liver function test, blood creatinine, electrolytes, activated partial 
thromboplastin time, and international normalized ratio, were within 
normal limits. The blood pressure was normal. On examination, GCS 
was 15, with left hemiparesis of 3/5 MRC in the upper limb and 2/5 
MRC in the lower limb, with ipsilateral loss of vibration sense, fine 
touch, proprioception, from C3 below and contralateral loss of pain, 
temperature and crude touch from C6 below. She was evaluated im-
mediately with an MRI and MRA which showed an epidural hema-
toma, with a larger left paracentral component, from C3 to C6 with 
maximum cord compression and oedema at C4 level. The hematoma 
was isointense to the spinal cord on T1-weighted images and hyper-
intense on T2-weighted images. MRA did not reveal any abnormal 
vessels within the hematoma or elsewhere (Figure 1). DSA showed no 
evidence of any vascular malformations of the spine and brain. MRI 
brain was normal.

 
 She then underwent a C3 to C5 laminectomy and hematoma evac-
uation soon after the imaging. Thick, hematoma causing cord com-
pression was noted in the epidural space, it was evacuated and cord 
was decompressed (Figure 2). There was no tumour/ vascular malfor-
mation found intraoperatively. The cord was lax at the end of surgery. 
The histopathological report showed organized clot with no evidence 
of vascular malformation or neoplasm.

 Postoperatively she gradually improved. A detailed rehabilitation 
program was initiated postoperatively. At discharge after 2 weeks, she 
was asymptomatic with complete recovery of her sensory and motor 
deficits. Postoperative MRI showed complete resolution of the hema-
toma (Figure 3).

Discussion
Epidemiology and clinical presentation

 SSEH is an acute condition with no clear aetiology, which when 
left untreated can have permanent neurological damage. It can occur 
at any age though it is more frequent between the fourth to sixth de-
cades with men slightly more affected than women[5,7,9-11]. It is 
very rare in children and about 30 cases have been reported so far 
in literature[12]. It is the commonest cause of vascular non-traumat-
ic spinal cord injury[3]. There is no significant correlation with race 
or gender [13]. The wide variation of clinical presentation makes it 
challenging to diagnose. It was first described by Blauby in 1808[3] 
followed by Jackson in 1869[14]. The first surgically-treated case was 
reported by Bain in 1897 [15]. Patients with SSEH may present with 
manifestations ranging from a simple neck or back pain with/without 
radiculopathy, paraparesis, and tetraparesis to hemiparesis depending 
on the site and severity of the compression. The time until the clas-
sical symptoms appear can vary from a few minutes to several days 
[6,16-19]. The absence or the atypical symptomatology is what caus-
es the delay in diagnosis and intervention.

 Due to its wide array of presentation, from mimicking a disc 
prolapse to that of a transient ischemic attack or a hemiparesis, it is 
impossible to consider SSEH as an initial diagnosis [5,13,17,18,20]. 
Thus, the differential diagnosis should include transverse myelitis, 
Guillain-Barré syndrome (GBS), epidural subarachnoid bleeding, spi-
nal tumours, vertebral collapse, and acute spinal cord ischemia in the 
presence of a neurological deficit. Pulmonary emboli, spontaneous 
pneumothorax, and acute myocardial infarction should be the differ-
entials considered in the absence of any deficit [21,22]. Infectious 
spinal diseases such as osteomyelitis, acute epiduritis, or epidural ab-
scess, closely resemble the classical presentation of SSEH because 
of the pain lasting hours to days and the following flaccid paralysis. 
Infections will present with fever and have leukocytosis with elevat-
ed C-reactive proteins which will help in the differentiation. Painless 
sensorimotor paralysis is the main diagnostic point to differentiate 
SSEH from myelomalacia, hematomyelia, transverse myelitis and 
anterior spinal artery syndrome. A dissecting aneurysm of the aor-
ta may closely mimic the clinical presentation of SSEH especially 
when it ruptures into the vertebral canal or the false lumen, occludes 
the Adamkiewicz artery, resulting in infarction of the thoracolumbar 
spinal cord. However, cardiovascular symptoms and signs can easily  

Figure 1: A) MRI - T2 axial image; B) T2 sagittal image; C) T1 sagittal image-shows 
C3 to C6 extradural spinal hematoma with a left paracentral component causing cord 
compression with edema. The hematoma is isointense on T1 and Hyperintense on T2 
images.

Figure 3: A) POST OP MRI - T2 axial image; B) T2 sagittal image; C) T1 sagittal im-
age -shows complete evacuation of the hematoma with reduction in edema.

Figure 2: A) intraoperative view of the epidural hematoma. B) Shows complete evac-
uation of hematoma.
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differentiate it from SSEH. MRI with gadolinium administration can 
differentiate all these lesions from a SSEH and help finalize the diag-
nosis [23]. 

 SSEH is one of the differential diagnoses of ischemic stroke in 
patients without supraspinal signs [8,16]. There are reports of patients 
presenting with hemiplegia, being misdiagnosed as cerebral infarction 
and treated with anticoagulation/ anti-platelet therapy[24]and cases 
where the presentation was chest pain that was misdiagnosed as acute 
coronary syndromes and treated with dual antiplatelet therapy[25,26]. 
Thus, the clinical symptoms worsened due to increased bleeding. 
There is a case report by Aristedis et al. [27]in which SSEH symp-
toms mimicked that of a subarachnoid haemorrhage. There was a di-
agnostic delay and hence poor outcome owing to the delayed surgical 
intervention. Brown–Séquard syndrome and TIA are rare as clinical 
presentation of SSEH but have a favourable prognosis [4,7,28,29]. 
The relevance of these reports is for clinicians to understand the var-
ied presentation of the pathology and confirm the presence of neck/ 
back pain or radiculopathy because it has clinical significance in the 
differential diagnosis of SSEH. A high index of suspicion and diag-
nostic imaging are critical as SSEHs can produce lasting neurologic 
deficits ranging from persistent paresis to even death. 

 Our case had an unusual presentation of spontaneous cervical epi-
dural hematoma with Brown-Sequard syndrome findings of signif-
icant motor and sensory involvement of only one half of the body. 
Complete Brown-Sequard syndrome with complete hemisection of 
the spinal cord is very rare in SSEH. It is usually seen in extra med-
ullary tumours or following trauma. The neurologic interruption is 
caused mainly by unilateral involvement of lateral corticospinal tract, 
dorsal column and ventral spinothalamic tract of the spinal cord. 
Kreppel [30] reviewed 613 cases from 1826 to 1996 and found only 
17 patients with Brown-Sequard syndrome and Bakker [7] in his me-
ta-analysis with 617 cases found only 46 of these cases. This presen-
tation is another stroke mimic which can delay diagnosis and thus 
ending up with a morbid outcome. In our case, there was no delay in 
diagnosis as the spine imaging was done immediately as the CT brain 
was normal and clinically there was a definite sensory loss as exhibit-
ed with the absence of supraspinal signs. 

Etiopathogenesis

 The exact aetiology of SSEH remains unclear in approximately 40 
to 50% of the patients. Increasing age, vascular malformations, coag-
ulopathy, epidural catheter, therapeutic thrombolysis, surgical trauma, 
cocaine abuse, factor XI deficiency, anticoagulant therapy, pregnancy, 
conditions causing increased intra-thoracic or intra-abdominal pres-
sure such as cough and Valsalva manoeuvre have been reported to 
cause SSEH [1,4,5,11,21,31]. Hypertension has been observed from 
3% to 21.4% of patients with SSEH, but whether it is a risk factor of 
SSEH or not, is still an ongoing debate [7,32,33]. A meta-analysis 
by Bakker et al. [7]could not suggest the relationship between hy-
pertension and the development of SSEH. According to Bakker [7], 
22.8% of patients with SSEH were using oral anticoagulants which is 
higher than the general population, whereas, the use of platelet inhib-
itors was only 10.1% of all patients which was comparable with the 
general population. He thus concluded that the use of anti-coagulants 
seemed to be a risk factor for developing SSEH, while the use of 
platelet inhibitors was not.

 SSEH can occur anywhere along the length of the cord but is com-
monly found at the posterior cervicothoracic (C5–T2) and thoraco-
lumbar (T10–L2) segments with the peaks at C6 and T12 levels. The 
location also seems to be a prognostic factor for the clinical outcome 
because patients with a thoracic hematoma are more susceptible to 
compression-induced ischemia due to a narrower spinal canal com-
pared to the cervical and lumbar canals [3,4,34,35]. Dorsal hemato-
mas are much more common than the ventral ones because the ventral 
dura is firmly attached by Hoffmann ligaments to the posterior lon-
gitudinal ligament as well as the dorsal epidural venous plexus being 
larger than the ventral ones. It has also been hypothesized that the dor-
sal plexus may have areas called “locus minoris resistentiae” that are 
highly susceptible to rupture with minor changes in the intravenous 
pressure [11,13,30]. 

 Both the venous and arterial theories are a probable hypothesis for 
SSEH, with most cases probably resulting from a venous bleed. The 
posterior epidural venous network is the most likely source of bleed-
ing [6,7,16,17,30,36,37]. The vertebral venous plexus is a low-pres-
sure valveless system, which is in continuity with the abdominal and 
thoracic venous system. Routine activities such as voiding, sneezing, 
bending, coughing or coitus causes fluctuations in the intrathoracic 
and abdominal pressures. These pressure variations lead to blood flow 
reversal in the valve-less epidural plexus resulting in their rupture as 
they are highly vulnerable to any intrinsic pressure changes. A few 
authors also believe that hematomas occur at segments with more 
mobility like the cervicothoracic or thoracolumbar areas, as these 
areas are suspected to produce more tension on the epidural veins 
[6,32,36,38]. Though the arterial source for a SSEH is infrequent, it 
has definitely been hypothesized by many as a source of bleeding 
given the rapidity of the formation of the hematoma as the pressure of 
the epidural venous plexus is lower than the intrathecal pressure. So 
venous bleeding should not be able to compress the dural sac. There-
fore, it seems logical that epidural arteries could be the cause due to 
the compression of the cord that can occur and the posterolateral loca-
tion of most cervical epidural hematomas [4,37]. In comparison with 
an arterial source, when the hematoma is of a venous origin, there is 
no sudden pain or any other subjective symptoms initially and there 
is a relatively insidious onset of deficits, probably due to the slower 
expansion velocity of the haemorrhage [3,35].

 Spinal cord compression leads to venous congestion, due to the 
impairment of the venous drainage of the spinal cord. This causes 
oedema and axonal swelling. With progressive oedema, blood flow 
to the cord is compromised leading to ischemia. Severe compression 
may also lead to the compression of major spinal arteries causing in-
farctions of the cord. Further damage ensues due to the propagation of 
a secondary cascade of biochemical and cellular processes following 
the primary insult [7,39]. Thus, surgical decompression is warranted 
even if the presentation is an ASIA A deficit or in a delayed manner 
[39].

Radiology

 MRI is the preferred modality of investigation in a suspected 
case of SSEH. It provides accurate information on location, size, 
and severity of the spinal cord compression. It is usually iso/ hy-
pointense to the spinal cord in T1weighted images and hyperintense/
heterogeneous in T2 weighted images within the first 24 hours and 
hyperintense in both T1 and T2 sequences by 48 hours. Chronic he-
matomas may be hypointense on both T1 and T2-weighted images. 
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Occasionally we might see contrast enhancement within the hema-
toma which indicates persistent bleeding. Contrast imaging is not 
required to diagnose SSEH, but it could help us in the differential 
diagnosis of other lesions such as tumours, or vascular anomalies with 
epidural bleeding. Cord oedema is another sensitive indicator of prog-
nosis as it plays a crucial role in neural dysfunction. Cord oedema 
usually presents as hyperintense / heterogenous in T2 weighted se-
quences. Oedema is found more commonly in the lower cervical and 
upper thoracic areas according to various reports. It is probably due to 
the reduced blood supply in these locations compared with the rest of 
the cord [3,4,8,10,13,17,40].

 Spinal computed tomography [CT]/ computed myelography can 
be done when MRI is unavailable or contraindicated. CT remains the 
fastest, most accessible, and least expensive means for evaluation of 
patients with spinal pathology. CT scan may enable differentiation of 
hyper acute hematoma from adjacent fat and osseous structures [41]. 
A spinal angiogram can be used to diagnose as well as treat vascular 
malformations. However, it should not be performed as a routine in-
vestigation in an emergency setting because SSEH is known for its 
rapid deterioration and high disability rate [4]. 

Management

 There is no consensus on the best management paradigm for 
SSEH. The obscure aetiology, low incidence and vast array of presen-
tation from being asymptomatic to tetraparesis is too wide a spectrum 
to generate a specific protocol. This variability has led to a general-
ized division of therapeutic options into 2 categories: surgical and 
conservative. This broad management principal is very sub-optimal 
considering the disease-related mortality of about 5.7%. Further, the 
literature search has revealed over 50% of patients continue to have 
some level of sensorimotor deficits. This morbidity is extremely high 
and obligates the need for improvement in the therapeutic options. We 
have analysed the available case series and their outcome to propose a 
management strategy.

 Surgical treatment: Early surgical decompression and hematoma 
evacuation is the treatment of choice in patients with progressive 
neurological deficits [7,8,17]. The surgery comprises of a hemilami-
nectomy or a laminectomy followed by hematoma evacuation [4,33]. 
Endoscopic decompression using flexible devices can be considered 
in patients to minimize the extent of bony resection. They can also be 
considered as an operative adjunct as well as a surgical alternative in 
those whom extensive laminectomies are contraindicated [11,42,43]. 

 Prognosis depends on the type and extent of pre-operative neuro-
logical deficits, the progressive interval, hematoma size, segmental 
distribution, and time of intervention from the onset of symptoms. 
Patients with minimal preoperative deficits are more likely to achieve 
complete recovery than those with major deficits. Postoperative reha-
bilitation is another important factor determining the clinical outcome 
[3,4,7,23,32,33]. 

 Though there is an ongoing debate about establishing an accept-
able time frame between ictus and surgery, there is no consensus 
about it till date. Bakker et al. [7] in his meta-analysis, has reported 
that the duration and severity of the pre-operative deficit were inde-
pendent predictors of poor outcome.Lawton et al. [44] reported that 
surgery should not be delayed beyond 12 hours as patients who under-
went surgery within this time frame had more satisfactory outcomes. 

Shin et al. [45] however, found that the neurological outcome was 
better in patients who underwent surgery within 24 hours. A few au-
thors have opined that surgery should be performed within 48 hours 
after onset in patients with incomplete neurological dysfunction or 
within 36 hours in patients with complete dysfunction [23,46]. Anal-
ysis from the available studies and case reports reveals that patients 
should undergo decompression within 12 hours and maximally up to 
36 hours of symptom onset to achieve a favorable neurological out-
come or at least within 48 hours, because any further delay may cause 
irreversible damage to the cord [4,17,23,47]. A shorter progression 
interval is another prognostic indicator which often led to a worse 
prognosis. Patients with a progression interval <12 hours developed a 
more serious neurological deficit than those with a progression inter-
val >12 hours [18,30,45]. 

 Wang et al. [4] in his retrospective analysis found that outcomes 
were better in patients with incomplete neurological deficits than in 
those with complete neurological deficits. He also found a statistically 
significant association between the initial ASIA grade and outcome. 
According to Liao et al. [36], complete recovery was seen in 88.9% 
with incomplete deficits and only in 37.5% with complete deficits at 
the end of 1 year. A literature search revealed that 30% of patients 
who presented with an ASIA score of A did not improve with sur-
gery whereas; every SSEH patient who presented at an ASIA score 
of C or D improved with surgery. Thus proving that the severity of 
preoperative deficit is the strongest predictor for a patient’s outcome 
[6,7,19,23,45].

 Rehabilitation is another important factor to prevent disability, 
thus determining the clinical outcome in these patients. Since there is 
no instability factor in the case of SSEH due to the absence of trauma, 
early rehabilitation particularly is suitable in this subset of patients to 
improve outcomes [3].

 Our patient underwent C3 to C6 laminectomy and decompression 
within 5 hours of the onset of hemiparesis. Post operatively, a gradual 
recovery in the neurological status and improvement of sensation was 
observed within 24 hours. A complete motor and sensory recovery 
was observed at the end of second week, at the time of discharge.

 Conservative management: A few authors have reported that con-
servative management can be considered as a treatment option in pa-
tients with no neurological deficits or patients showing spontaneous 
recovery [4,16,35]. Groen et al. [35] in his study focusing on conser-
vative management, reported 84% of patients treated non-operatively 
recovered completely. Raasck et al. in his retrospective analysis of 
literature found that 73% of patients managed conservatively made a 
full recovery (ASIA score E) as opposed to the 48% who were man-
aged surgically. However, both the reports emphasize that patients 
selected for conservative management had, on average, a smaller neu-
ral deficit than those who were managed surgically, and within this 
comparison was an inherent bias. There are various theories regarding 
the spontaneous resolution of SSEH. Many authors believe that the 
hematoma reduction is due to the tracking of blood along the epidural 
space thereby decompressing the cord and reducing the mass effect 
[35]. This view was accepted because the duration of hematoma was 
longer in the conservative group. Few others suggested that blood 
could seep through the intervertebral foramen and cause spinal cord 
decompression [48].
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 If a patient is managed non-operatively, then the patient needs to 
be monitored with serial examinations while on strict bed rest. A sud-
den increase in the size of the hematoma and the neural deficits are 
the possible factors to be considered prior to decision making [49]. 
Thus the decision of conservative management should never be con-
sidered if the hospital in question has no imaging or surgical spine 
services. Cases initially treated conservatively have been reported to 
deteriorate even after a marked period of recovery, ultimately requir-
ing surgery [47,49]. All these factors have to be considered prior to 
the decision and the patients should be counselled accordingly. Since 
there are no large series available to confirm the safety of conserva-
tive management and given the nature of the pathology, the consensus 
is for emergent or at least urgent surgical intervention on the appear-
ance of a deficit in an otherwise asymptomatic patient.

 Since SSEH has no randomized control trials to date, some guide-
lines from the management of similar conditions such as acute spinal 
cord injury (SCI) is taken into consideration. Hence a mean arterial 
pressure (MAP) of 85–90 mmHg for 7 days after acute SCI should be 
considered [50]. Since SSEH has predominantly a venous origin, aug-
mentation of blood pressure with vasoactive agents may not increase 
the risk of a rebleed. Joshua et al. [51]found a positive correlation 
between higher MAP and neurologic improvement in patients who 
are ASIA grade A–C. By continuing to asses conservatively managed 
cases, perhaps we can identify and substantiate more parameters that 
indicate the likelihood of spontaneous recovery or degree of benefit 
from decompressive surgery.

 ASIA score is a reliable indicator to assess and compare the pre-
operative and postoperative deficits. It also aids in prognosticating 
and determining the time and type of intervention required. Hence a 
detailed preoperative and post-operative assessment is essential in the 
management of these cases, as this will guide us to change the man-
agement based on the ongoing clinical status of the patient [4,6,52].

 To summarize the management strategy, an emergent surgical in-
tervention is mandatory when the ASIA score is A or B. If the score 
is C or D, urgent care is recommended but time is not as strong a 
factor and if the score is E, the patient can be managed conserva-
tively [4,6,52]. Conservative management can also be considered in 
patients presenting with minimal neural deficits, or in those where 
spontaneous recovery has started before or during surgical prepara-
tions. Observation should include repeat MRIs and repeated clinical 
assessment with the consideration that, surgical intervention may still 
be necessary even after a period of marked recovery.

Conclusion
 SSEH has a very low incidence in the general adult population. 
Prompt diagnosis and surgical intervention are mandatory, as it can 
cause catastrophic consequences if there is delayed treatment. SSEH 
can mimic various other pathologies due to its wide spectrum of 
clinical presentations, thereby causing a delay in diagnosis. Thus, a 
thorough clinical evaluation and imaging are essential for a correct 
diagnosis. The treating physicians should be made aware of this rare 
but treatable disease entity and its diagnostic pitfalls. Early surgical 
decompression and hematoma evacuation is the treatment of choice in 
patients with progressive neurological deficits. The duration and se-
verity of the pre-operative deficit are found to be independent predic-
tors of poor outcome. There is no consensus about the accepted time 
frame for intervention. However, decompression within 12 hours and  

maximally up to 36 hours of symptom onset is essential to achieve a 
favorable neurological outcome.

 The progressive interval, hematoma size, segmental distribution 
and rehabilitation are the other factors affecting clinical outcome.
Conservative management can be considered in patients who are as-
ymptomatic individuals, patients with minimal neural deficits or in 
those with spontaneous recovery. It should include constant clinical 
assessment and imaging. The rarity of this pathology makes it hard to 
study underlying risk factors. A sufficiently large, single-institution 
series which is required to obtain relevant statistical data has not yet 
been described. Thus, necessitating the use of a review of published 
cases to collect enough data to analyze the aetiology, treatment and 
outcome of the disease.
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