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Abstract: Spontaneous spinal epidural hematoma (SSEH) is a rare pathology with potentially severe consequences for the patient. 
Given its uncommon incidence and frequent atypical presentation, SSEH can easily be misdiagnosed. The association between 
anticoagulation or antiplatelet therapy and SSEH has been described in multiple case reports and literature reviews. We present a case 
of a 61-year-old man on anticoagulation and antiplatelet therapy (Rivaroxaban and Clopidogrel respectively), diagnosed with spinal 
SSEH with good recovery after laminectomy and hematoma evacuation. However, treatment guidelines for SSEH are difficult to find 
and there is no clear strategy about management of anticoagulation and antiplatelet therapy. The aim of this report is to highlight the 
importance of rapid diagnosis and surgical therapy in selected cases and to give an insight on the anticoagulation and antiplatelet 
management in these patients and their prognosis. 
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Introduction
Spontaneous spinal epidural hematoma (SSEH) is a rare pathology with an incidence of 0.1 in 100000 per year.1 Patients 
typically present with back pain and neurological deficits, which might lead to a first suspicion of stroke or cardiac event. 
In the era of direct oral anticoagulants (DOAC), bleeding complications are a concern and SSEH seems to be one of 
them. Several case reports describe patients with SSEH under either anticoagulation2–10 or antiplatelet therapy.11–16 But 
we did not find cases of both, except in the acute setting of myocardial infarction on DAPT (double antiplatelet therapy) 
and enoxaparin.17 We present the case of a 61-year-old male patient, on anticoagulation treatment for atrial fibrillation 
and antiplatelet therapy for coronary disease, who was diagnosed with SSEH, and had good recovery after laminectomy.

Case
A 61-year-old male patient, known for atrial fibrillation and stented ischemic heart disease, treated by rivaroxaban, 
clopidogrel, metoprolol, candesartan and atorvastatin/ezetimib, consulted at our emergency department with acute onset 
of an intense cervico-thoracic pain with intermittent paresthesia of the fingers of both hands. The pain appeared while 
resting and worsened with cervical extension. There was no thoracic or abdominal pain. The blood pressure was 
symmetric at 143/100 mmHg, the heart frequency was 103 bpm, saturation 99% at room air, respiratory frequency of 
15 breaths/min and body temperature of 36.8°C. Detailed neurological examination revealed a paresis at the lower limbs 
(right: M2 proximal, M1 distal, left: M4 proximal, M2 distal, according to the Medical Research Council power scale 
(see Table 1)), hypoesthesia of the lower limbs right > left, and hypoesthesia in the left upper limb. Babinski sign was 
positive bilateral.
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Electrocardiogram (ECG) showed sinus rhythm without any signs of acute ischemia. Blood samples showed a normal 
formula (leucocytes 7.4 G/L, thrombocytes 185 G/L, hemoglobin 146 g/l), electrolytes were normal, C-reactive protein 
(CRP) was negative (<0.3 mg/l), and creatinine was slightly elevated without meeting KDIGO (Kidney Disease: 
Improving Global Outcomes) criteria of acute kidney injury (121 mcmol/l). PT (prothrombin time) was at 61% with 
an INR (International Normalized Ratio) of 1.2 and PTT (Partial thromboplastin time) was 41 sec., explained by 
rivaroxaban and clopidogrel treatment.

The patient received 1g of paracetamol and 15 mg of morphine in 4 hours for pain therapy.
A cervico-thoraco-abdominal computed tomography (CT) scan with contrast injection was initially performed and 

showed a posterior cervical epidural mass of 7.5 cm long and 7 mm wide, extending from C5 to T1 with a spot sign, 
representing focal extravasation of contrast containing blood within the lesion (Figure 1). Magnetic Resonance Imaging 
(MRI) identified a posterior epidural hematoma from C2 to D5 with signs of medullary compression at C6/7 (Figure 2).

Rivaroxaban and clopidogrel were discontinued. After correction of coagulation (TP 80%, INR 1.1) with perfusion of 
coagulation factors (3000 U of Octaplex (factors II, VII, IX, X)) and 2 platelet concentrates, a laminectomy C6-C7 with 

Table 1 Grading on Muscle Force According to the 
Medical Research Council (MRC)

Grade Muscle State

0 No contraction

1 Flicker or trace of contraction

2 Active movement with gravity eliminated

3 Active movement against gravity

4 Active movement against gravity and resistance

5 Normal power

Figure 1 Contrast injected CT scan of de cervical spine. Axial (A and B) and sagittal (C) CT angiography showing a posterior cervico-thoracic epidural mass (head arrow) 
with a spot sign (arrow), representing focal extravasation of contrast containing blood within the lesion.
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drainage of the hematoma has been performed urgently. Neurological status rapidly normalized within four hours after 
intervention. The patient left the hospital at day 6 without neurological deficits. Renal function and coagulation 
parameters had normalized at discharge. Clopidogrel could be stopped definitely, since cardiac stent implantation was 
over 6 month and rivaroxaban was restarted 3 weeks after the operation. After two months, neurological status was still 
normal, and MRI showed complete resorption of the hematoma.

Discussion
Epidemiology
SSEH is a rare pathology with an incidence around 0.1 in 100,000 per year with a slight male predominance (1,4:1). 
Typically, patients are within the fourth or fifth decade of their life. SSEH accounts for less than 1% of all spinal canal 
masses and 1/3 of all spinal hematomas.1,18 Around 22% of spinal hematomas are associated with coagulopathy 
including anticoagulant use, which is identified as important risk factor. It mostly occurs in the cervicothoracic level, 
but can present at any level.7 Other identified risk factors are anticoagulant therapy, therapeutic thrombolysis, coagulo
pathy, platelet aggregation inhibitor, cocaine abuse, arteriovenous malformations, vertebral hemangiomas, minor trauma, 
pregnancy, hemophilia, and leukemia.1,19

Figure 2 MRI of the cervical and upper thoracic spine. Sagittal (A–C) and axial (D and E) MRI showing a spinal cord compression by a spontaneous epidural hematoma, 
isointense on T1W (C; head arrow), heterogeneously hyperintense with hypointense foci on T2W (A, B, and D; head arrow), and with a blooming artifact on GRE (gradient 
recalled echo)T2*-weighted MRI (E; black arrow). A fluid-fluid level (yellow arrow) is seen, that may be associated with bleeding by coagulation disorders.
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Clinical Presentation
SSEH is a rare cause of spinal cord compression. It typically presents with acute onset of back pain, and is accompanied by partial 
or complete nerve root signs or full neurological deficit,1 however neurological signs are not always present.20 Neurological 
symptoms are typically lower motor neuron pathologies with hyporeflexia and flaccid paralysis1 but sensory neurons can also be 
touched. Dependent on localization, even Brown Séquard syndrome (hemisection of the spinal cord) has been described.21 Upper 
motor neuron lesions can also be seen due to profound compression. A positive Babinski sign bilaterally can be seen when there 
is a damage to pyramidal tract, as it was seen in our patient. Severity of neurologic signs are classified by Frankel classification, or 
its revised version, the ASIA (American Spinal Injury Association) impairment scale (AIS), shown in Table 2.

Diagnosis
Diagnosis of SSEH remains a challenge in the emergency department. Differential diagnosis is wide, including disc herniation, 
cerebral infarction, spinal cord infarction, transverse myelitis, subarachnoid hemorrhage, aortic dissection, vertebral artery 
dissection, and acute myocardial infarction.20 This diagnosis can easily be missed, especially in atypical presentation or absence 
of neurological symptoms. In case of neurological signs, especially when present unilaterally, misdiagnosis as stroke is frequent 
and causes a therapeutic problem.22 Nevertheless, quick diagnosis and decision-making are primordial for patient’s prognosis.18 

In our case, a cervico-thoraco-abdominal CT scan with contrast was initially performed. A space occupying mass was identified 
with a hyperintense blush, suspicious of epidural hematoma, later confirmed by MRI. The gold standard imaging modality is 
MRI of the spine. It outperforms CT myelography, which had been used before MRI was readily available. MRI allows for 
identification of the type, location, and age of the lesion, as imaging features can change over time (see Table 3).23

Table 2 ASIA Grading of Neurological Function After Spinal Cord Injury

ASIA Grade Description

A No sensory or motor function is pre- served in the sacral segments S4-S5.

B Sensory but not motor function is preserved below the neurological level and includes the sacral segments S4-S5, AND no 

motor function is pre- served more than three levels below the motor level on either side of the body.

C Motor function is preserved below the neurological level, and more than half of key muscle functions below the single 

neurological level of injury have a muscle grade less than 3 (Grades 0–2).

D Motor function is preserved below the neurological level, and at least half (half or more) of key muscle functions below the NLI 

have a muscle grade >3.

E If sensation and motor function as tested with the ISNCSCI are graded as normal in all segments, and the patient had prior 

deficits, then the AIS grade is

Table 3 Imaging Features of MRI Over Time

Stage Time Component T1 T2

Hyper acute < 24 h Oxyhaemoglobin Hypointense Hyperintense

Acute 1–3 d Deoxyhaemoglobin Isointense Hypointense

Subacute-early 3–7 d Intracellular methaemoglobin Hyperintense Hypointense

Subacute-late 1–2 w Extracellular methaemoglobin Hyperintense Hyperintense

Chronic > 2 w Haemosiderin Hypointense Hypointense

Note: Reprinted from Moriarty HK, Cearbhaill OR, Moriarty PD, Stanley E, Lawler LP, Kavanagh EC. MR imaging of spinal 
haematoma: a pictorial review. Br J Radiol. 2019;92:20180532, by permission of Oxford University Press.23
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Treatment
Treatment depends on hematoma localization, severity and onset of neurological deficit. Treatment options are obser
vance, stopping or reversal of anticoagulation therapy, and emergent or delayed decompressive surgery by laminectomy 
or hemilaminectomy and hematoma removal.

Fukui et al compared the prognosis of surgical versus conservative treatment. In their study, patients with ASIA grade 
A and B were included in the surgery group and those with ASIA grade D and E in the conservative group, so that 
comparison only is reliable in patients with ASIA grade C (N = 31). In this group, there was no significant difference in 
outcome between surgical (N = 19) and non-surgical treatment (N = 12). If surgical treatment is chosen, rapid action is 
important, as patients operated after a timeframe of 24 hours had worse outcome.24 Kim et al compared 10 operated 
patients to 5 non-operated patients. In their study, conservative management consisted of administration of 10 mg 
Dexamethasone after admission (except 1 patient). 4×4 mg of dexamethasone was administered over an average time 
range of two days in all patients. Again, all ASIA A and B patients were in the surgical group. For Asia C patients there 
was no significant difference in outcome between surgical and conservative treatment.25

It seems reasonable to operate as soon as possible in ASIA A and B patients or ASIA C patients with bad evolution 
(preferably within 24 hours), and to try conservative treatment in ASIA D and E patients or ASIA C patients with good 
evolution.

When an operative treatment is chosen, open laminectomy and hemilaminectomy with hematoma evacuation is 
generally used, but some case-reports show good results with minimally invasive techniques.26,27

In case of anticoagulation or antiplatelet therapy, these treatments should be discontinued. The goal is to avoid an 
aggravation of bleeding and to facilitate a surgical intervention if necessary. The administration of anticoagulant reversal 
remains controversial and needs further investigation. Some even hypothesize that with continuation of anticoagulant 
therapy the blood remains liquid with a more homogeneous distribution without medullary compression.11

In some cases surgery was delayed because of anticoagulant use.2 This strategy seems to be more harmful, as rapid 
surgical intervention remains the main factor for good prognosis.2 Cases have been reported where surgical and 
conservative treatment were performed without anticoagulation reversal, with good result.28 Stetkarova et al describe 
in their cohort 10 of 14 patients receiving anticoagulant (n = 8) or antiplatelet (n = 2) therapy. Only one patient (INR > 5 
on Warfarin treatment) received reversal by fresh frozen plasma. El Alaya et al collected a series of 11 anticoagulated 
patients. Eight Patients underwent operative treatment, of which 3 patients received reversal therapy and one patient 
received aminocaproic acid. Conservatively treated patients did not receive procoagulant therapy.2

To date, there is no clear answer to the question if we should reverse anticoagulant therapy. It seems logical to correct 
coagulation before a surgical intervention, to minimize hemorrhagic operative complications. If there is an operative 
indication, intervention should not be delayed because of anticoagulation.

For antiplatelet therapy, there are no clear recommendations. Guidelines for neurosurgical interventions are divergent 
and propose continuation or stopping Clopidogrel 5–7 days before elective surgery, dependent on indication.29

Laminectomy and hematoma evacuation have been performed without platelet administration after stopping 
Clopidogrel13,15 or DAPT.12,30 Platelets were generally not given to reverse platelet dysfunction.

Timing for restarting antiplatelet drugs is not standardized and depends on its indication. In some cases clopidogrel 
was stopped definitely,15 in other cases it was interrupted between 112,21 and 14 days.30 There have been cases without 
interruption of clopidogrel at all.11 A prescribing specialist (neurologist, cardiologist) should be involved in the decision 
making.

Several case reports and reviews describe the use of Corticosteroids. To date, corticoid therapy for spinal cord injury 
seems to be more harmful than beneficial and is thus not recommended.31

Prognosis
SSEH is a pathology with potentially severe consequences. Prognosis ranges from complete recovery (about 40%) over 
mild to severe impairment or even death (about 5%).18 Fukui et al identified age, hematoma location, preoperative 
Frankel score and time from onset to diagnosis to be significant factors for prognosis. Older age, longer time from onset 
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to diagnosis, presence of a hematoma in the thoracic spine, and the need for surgical treatment were associated with poor 
prognosis. Short time to develop full neurologic symptoms would logically be a negative prognostic factor, but could not 
be identified as such, probably because they are diagnosed and treated more rapidly. Whereas Kreppel et al could not 
show craniocaudal extension to influence outcome, Fukui et al identified vertical size of the hematoma as a factor for 
poor prognosis in non-operated patients.18,24 In patients needing surgery, time from onset to surgery was a prognostic 
factor.24 Kim et al did not find age, sex or premorbid medication of antiplatelets or anticoagulants to affect complete 
recovery.25

Conclusion
SSEH is a rare pathology with potentially severe consequences for the patient. Rapid diagnosis and treatment in patients 
with SSEH are critical for prognosis. Clinical suspicion should be raised in patients with acute onset of spinal pain and 
neurological deficits, especially in patients with coagulopathy. Prompt MRI should be performed for diagnosis. In case 
this is not possible, CT scan can help identify spinal lesions. Treatment options vary from conservative treatment in 
patients with ASIA D and E and patients with ASIA C who experience spontaneous symptom regression. Patients with 
ASIA C experiencing symptom progression, as well as patients with ASIA A and B should undergo surgical treatment. 
Options range from minimal invasive techniques to full laminectomy and hematoma removal. Anticoagulation and 
antiplatelet therapy are risk factors for SSEH, but it remains unclear how to handle these medications after diagnosis. It 
seems logical to interrupt this treatment to prevent further bleeding. Due to the rare prevalence, prospective clinical trials 
are difficult to set up, but are important to resolve questions concerning conservative vs surgical treatment and correction 
of coagulopathy.
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