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Spinal subarachnoid hemorrhage progressing to spinal cord
compression in a patient on a direct oral anticoagulant:
a case report
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Background: Spontaneous spinal subarachnoid hemorrhage (SSH) is an infrequent yet critical condition,
accounting for less than 1% of all spinal hemorrhages and presenting substantial diagnostic difficulties.
It predominantly arises due to factors such as tumors, trauma, arteriovenous malformations (AVM), and
certain medications including anticoagulants. The complexity of its presentation necessitates vigilance from
healthcare providers to avert irreversible neurological impairments.

Case Description: This study delineates the unusual case of an 82-year-old woman undergoing direct oral
anticoagulant (DOAC) therapy who reported sudden, severe chest and back pain, rapidly escalating to lower
limb motor and sensory deficits, coupled with urinary and fecal incontinence. An initial cranial computed
tomography (CT) indicated a peri-mesencephalic subarachnoid hemorrhage (SAH). Subsequent spinal
CT angiography (CTA) and magnetic resonance imaging (MRI) affirmed the diagnosis of a spontaneous
SSH, displaying significant cord compression, particularly in the thoracic regions between the T6 and T9
vertebrae. Emergency laminectomy was done to evacuate the subarachnoid hematoma that was causing cord
compression. Postoperatively, the patient recovered partial neurological function

Conclusions: SSH, though rare, embodies a significant diagnostic hurdle and potential for lasting
neurological deficits if not identified and treated promptly. Particularly in patients on anticoagulant therapy
presenting with acute onset back pain and neurological dysfunction, SSH ought to be a crucial consideration.
It is imperative to integrate prompt and advanced neuroimaging techniques and consider spinal angiography
as a golden standard for a comprehensive diagnosis. Treatment strategies depend largely on the presence
of neurological deficits, emphasizing the necessity of quick identification and emergency intervention in
severe cases. This study elucidates the critical role of timely intervention in optimizing recovery outcomes,
highlighting the necessity of including anticoagulant-induced spinal hemorrhage in differential diagnoses for

patients manifesting signs of acute spinal cord compression.
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Introduction

Spinal subarachnoid hemorrhage (SSH) is a rare but
known entity that can cause severe and irreversible motor,
sensory and autonomic dysfunction if not decompressed in
a timely manner. SSH occurs in <1% of all patients with
subarachnoid hemorrhage (SAH) (1).

Tumors, trauma, arteriovenous malformations (AVM)
and aneurysms may all cause spinal hemorrhage. Other
entities that have been associated with spinal hemorrhage
are blood dyscrasias, anticoagulation therapy, vasculitis and
coarctation of the aorta (1-4). SSH is the least common
form of spinal hemorrhage and consists 15% of all spinal
hematomas (3). When SSH does occur, it is most frequently
observed in the thoracic segment of the subarachnoid
space (5). In rare cases, SSH can spread into the intracranial
subarachnoid space because of the anatomical continuity
between them (6).

SSH leading to spinal cord compression is a rare
occurrence, but healthcare providers should remain vigilant
due to its potential implications. Prompt intervention and
favorable preoperative clinical status play a pivotal role
in achieving successful recovery (7). Existing literature
primarily consists of isolated case reports, with many
cases being diagnosed only after the onset of symptoms.
Consequently, the epidemiology, optimal management
strategies and outcomes remain largely unexplored. We
present this case in accordance with the CARE reporting

Highlight box

Key findings

® A rare case of spontaneous spinal subarachnoid hemorrhage (SSH)
occurred in an elderly woman on anticoagulant therapy, marked by
sudden chest and back pain escalating to neurological deficits.

What is known and what is new?

* SSH is linked with high morbidity and mortality.

e This report underscores the heightened risk of SSH in
anticoagulated elderly patients presenting with sudden back pain
and neurological dysfunction.

What is the implication, and what should change now?

* Medical personnel should remain alert for SSH signs in
anticoagulated patients to facilitate early diagnosis and
intervention.

® This case advocates for prompt action to avert permanent
neurological damages.

* A call for increased awareness and research is made to enhance
understanding and improve SSH patient outcomes.
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checklist (available at https://acr.amegroups.com/article/
view/10.21037/acr-23-68/rc).

Case presentation

An 82-year-old woman presented to the emergency
department with radiating chest and epigastric pain,
extending to the upper and lower back, after providing
testimony in court earlier that day. The patient had been
taking 5 mg apixaban twice daily due to a diagnosis of atrial
fibrillation. She also had a medical history of ischemic
heart disease, hypertension and osteoporosis, and had
received a cardiac pacemaker eight months prior due to an
atrioventricular block. Upon intake, physical examination
and initial cardiac workup were remarkable only for elevated
systolic blood pressure (189/72 mmHg) and respiratory
alkalosis.

During a reevaluation in the emergency room a few
hours later, the patient exhibited new bilateral lower
extremity weakness, sensory changes, urinary and fecal
incontinence, and a positive Babinski reflex. A non-contrast
head computed tomography (CT) revealed fluid-blood levels
in the occipital horns of the lateral ventricles (Figure 1A),
blood in the subarachnoid space of the left posterior
fossa and peripheral hyper-density at the craniocervical
transition (Figure 1B,1C), suggestive of peri-mesencephalic
SAH. Due to worsening neurological symptoms and chest
pain, a CT angiography (CTA) of the neck, chest and
abdomen was done, to rule out an aortic dissection. No
vascular abnormalities were observed on concurrent CTA,
however, SSH was demonstrated throughout the spine,
most prominent on the non-contrast scans as a hyperdensity
surrounding the spinal cord (Figure 2). Magnetic resonance
imaging (MRI) scan of the thoracic spine was further
done after having the patient’s pacemaker programmed
appropriately, to assess the extent of hemorrhage and to
look for potential etiology. The MRI confirmed SSH
hemorrhage with significant cord compression in the
thoracic regions T6-T9 (Figure 3). The hemorrhage
extended from the cranio-cervical junction to the terminus
of the spinal canal and was also evident circumferentially
surrounding the entire length of the spinal cord. Notably,
there was an area of asymmetrical compression between T6-
T9 vertebrae, likely due to a blood clot that had developed
in that region, causing significant cord compression in the
thoracic region. The intracranial subarachnoid hemorrhagic
component further supported the diagnosis. On T2-
weighted images, subtle cord signal changes suggest mild
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Figure 1 Non contrast head computed tomography. Fluid-blood levels in the occipital horns of the lateral ventricles (A). Blood in the
subarachnoid space of the left posterior fossa (B). Peripheral hyper-density at the craniocervical transition (C).

Figure 2 Axial chest computed tomography angiography. Peripheral hyper-density surrounding the thecal sac, exerting compression (A). No

enhancement was noted in the arterial (B) and portal phases (C).

Figure 3 Thoracic spine magnetic resonance imaging. Axial-T2-weighted images show a hyperintense intradural extramedullary lesion
exerting extreme compression and lateral displacement of the spinal cord (A). Sagittal T2-short tau inversion recovery shows the lesion is
continuous between the D6-D9 vertebral levels (B).
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myelopathic changes. No etiological factor was identified in
neither of the scans.

Preoperatively, anticoagulant reversal was sought with
Prothrombin complex concentrate, and physical examination
showed flaccid paraparesis in both legs with a power grading
of 0/5 in the L2-L4 myotomes bilaterally, and 1-2/5 power
in the L5-S1 myotomes bilaterally. The patient underwent
an urgent thoracic laminectomy, which confirmed the
presence of hemorrhage in the subarachnoid space. A
dorsally located subarachnoid hematoma at T6-T9 level
was evacuated. Post-surgery, the patient experienced partial
restoration of strength; lower right limb power improved
to 4/5 proximally, and 5/5 distally, and 4/5 in the distal left
limb, but residual weakness persisted in the proximal left
lower limb (1/5). During the post-operative hospitalization,
persistent headache and nuchal rigidity prompted an
additional CT scan, which showed improvement compared
to previous imaging. Subsequently, a lumbar puncture was
performed, and antibiotics were initiated. The analysis
of cerebrospinal fluid (CSF) was normal, leading to the
discontinuation of antibiotics and the diagnosis of chemical
meningitis. The patient was then transferred to an in-
hospital rehabilitation setting, where she received low
molecular weight heparin (LMWH) and underwent a
tapering course of steroids. Due to an overall postsurgical
improvement post and no vascular abnormality found on
imaging or intraoperatively, angiography was not completed.

All procedures performed in this study were in
accordance with the ethical standards of the institutional
and/or national research committee(s) and with the Helsinki
Declaration (as revised in 2013). Written informed consent
for publication of this case report and accompanying images
was not obtained from the patient or the relatives after all
possible attempts were made, due to loss to follow-up.

Discussion

SSH is a rare clinical condition whose etiology is not
entirely clear. It is believed that minor trauma can lead to
increased pressure within the spinal vessels, particularly
the valveless radiculomedullary veins located in the
subarachnoid space (8). This elevated pressure can cause
vessel rupture (8). On the other hand, hemorrhage may
also originate from the subdural space where blood can pass
through the arachnoid membrane, resulting in an associated
SAH. SSH rarely presents as a hematoma owing to the
diluting and redistributing effect of the CSE, unless the
hematoma is sufficiently large to block the CSF flow (9).
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Anticoagulant therapy is a complex endeavor that often
faces challenges due to the occurrence of hemorrhage.
The delicate balance between the appropriate use
of anticoagulants and the potential life-threatening
consequences of their insufficient or excessive administration
must be carefully managed. The risks associated with
thromboembolism and bleeding heavily rely on the specific
anticoagulation treatment employed. Hemorrhages induced
by anticoagulants can affect the craniospinal axis, even in
the absence of any traumatic events, and are associated
with medications such as warfarin, heparin and direct oral
anticoagulants (DOACs) (10).

While anticoagulant-associated intracranial hemorrhage
typically manifests as intracerebral bleeding (11), the
spinal presentation commonly presents as epidural
bleeding (3), which can rapidly progress and necessitate
immediate emergency surgical intervention. Literature has
documented the occurrence of spontaneous spinal epidural
hematomas associated with DOAC (12-14). However, we
only found one additional reported case of a spontaneous
SSH secondary to a DOAC, specifically apixaban (15). This
unique case involved a patient who was concurrently taking
apixaban and clopidogrel, with imaging revealing cortical
superficial siderosis. Therefore, the case we have reported
represents the first documented instance of spontaneous
SSH attributed to apixaban, adding to the existing body of
knowledge on the topic.

Differentiating between epidural, subdural, and SSHs
can be a challenge, solely based on clinical manifestations.
All three forms may present with severe back pain,
frequently referred to the level of the lesion, may radiate to
both legs, flanks, chest or abdomen, and may be concurrent
with neurological deficits (3). As such, the possibility of
SSH must be contemplated in patients exhibiting new-
onset limb weakness or sensory impairment coupled with
pain. Indicators of SAH typically encompass meningism,
headaches, and alterations in mental status (9,16). However,
clinical presentation and prognosis can vary depending on
the hemorrhage’s position within the spinal canal. Thecal
sac compression is usually resultant from dorsally located
SSH, whereas ventral hemorrhages are generally not
associated with neurological decline (1).

The diagnosis of SSH continues to be difficult despite
advancements in neuroimaging. A lumbar puncture can
assist in SSH diagnosis, but potential misinterpretation as
a puncture injury may cause delays. Spinal angiography
is generally considered to be the gold standard for
demonstrating spinal artery aneurysms, AVM or another
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pathology that can cause SSH (17). MRI is excellent for
determining hemorrhage extent and its relationship with
the thecal sac, monitoring treatment, and depicting the
temporal changes of hemorrhage (18).

Prompt identification of spinal hemorrhage is important
for the emergent treatment of patients and the preservation
of normal function. One study reported that most cases
were diagnosed based on surgical or autopsy findings (2).
Therefore, SSH should not be missed in patients with acute
paraplegia, especially in those with accompanying back pain
or headache.

The treatment for SSH depends on the presence or
absence of neurological deficits. Surgery is indicated in the
presence of a mass effect with spinal cord compression,
severe neurological dysfunction or deteriorating neurological
condition (2,19). In the absence of severe neurological
symptoms, SSH can be managed conservatively (1).
Because our patient experienced acute neurological
deterioration surgical intervention was deemed necessary.
Prognosis after surgical intervention varies and depends
on the severity of neurological impairment, the duration
between the onset of symptom and surgical intervention
and the rate of neurological deterioration (7). When surgery
is indicated, surgical intervention within twelve hours of
symptomatic onset has more than twice the recovery rate,
in comparison to patients that received treatment within
thirteen hours to one week (3).

After a SAH, there is an increase in reactive oxygen
species (ROS) production, which can cause lipid peroxidation
and DNA/protein breakdown. This damage, combined with
the roles of nitric oxide (NO) and endothelin-1 (ET-1),
contributes to cerebral vasospasms (20). Although the degree
of vasospasm in patients specifically suffering from a spinal
SAH remains elusive, the prevailing management strategies
involve the use of Nimodipine. This calcium channel
antagonist is frequently prescribed due to its neuroprotective
properties. Other drugs, like dexmedetomidine, selective
serotonin reuptake inhibitors (SSRIs), and DL-3-n-
butylphthalide, have shown promise in enhancing lymphatic
flow and aiding the recovery process (21).

Conclusions

Anticoagulant-induced spinal hemorrhage should be
included in the differential diagnosis for patients presenting
with signs of acute spinal cord compression. MRI is the
imaging modality of choice and should be performed
without delay to confirm the diagnosis. Findings on a
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CT scan obtained as part of the workup can support the
diagnosis of SSH and expedite further imaging studies
and relevant consults. If there is no early spontaneous
recovery, emergency surgical evacuation of the hematoma
offers the best chance of recovery. Patients on DOACs
require the additional consideration of optimal timing, risk
assessment of intra-operative bleeding, understanding of the
pharmacokinetics of the DOAC used and possible reversal

options available.
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