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ABSTRACT

Background: Dabigatran is an anticoagulant (novel oral anticoagulant) that is a direct thrombin inhibitor and
only recently has a reversal agent, idarucizumab, been made available (2015).

Case Description: An 86-year-old male taking dabigatran for atrial fibrillation, acutely presented with the
spontaneous onset of neck pain and quadriparesis. When the MRI demonstrated a C2-T2 spinal epidural
hematoma, the patient was given the reversal agent idarucizumab. Due to his attendant major comorbidities,
he was managed nonoperatively. Over the next 7 days, the patient’s neurological deficits resolved, and within
2 weeks, he had regained normal neurological function.

Conclusion: In this case, a C2-T2 epidural cervical hematoma attributed to dabigatran that was responsible for an
acute, spontaneous quadriparesis was successfully treated with the reversal agent idarucizumab without surgical
intervention being warranted.
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INTRODUCTION

One of the first novel oral anticoagulants (NOACs) marketed was dabigatran. It is an
oral direct thrombin inhibitor that has the longest half-life (12-17 h) of any of the direct
anticoagulants (DOACs).I" It is used for the prevention of stroke and systemic embolism
in patients with nonvalvular atrial fibrillation.”! However, a major concern for patients
on dabigatran is that they can develop spontaneous epidural spinal hematomas or other
spontaneous hemorrhages. As of 2015, the reversal agent idarucizumab became available.”!
Here, an 86-year-old male with multiple major comorbidities acutely presented quadriparetic
due to a spontaneous C2-T2 epidural hematoma attributed to dabigatran. In this case, he was
successfully managed with the reversal agent of dabigatran, idarucizumab. Notably, within
2 subsequent weeks, his neurological deficit fully resolved warranting no further surgical
intervention.
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CASE PRESENTATION

An 86-year-old male with atrial fibrillation presented
with the acute onset of a spontaneous quadriparesis (i.e.,
upper extremities 2-3/5, lower extremities 5/5, diffuse
hyperesthesia throughout the upper extremities, marked
ataxia, and poor tandem gait). His medical history included
idiopathic Parkinson’s disease of over 10 years duration. The
patient’s medications included the anticoagulant dabigatran
etexilate plus additional antiplatelet agents (i.e., clopidogrel
and aspirin). His other medications included amiodarone,
carbidopa-levodopa, and rasagiline.

Laboratory studies

Laboratory values revealed a serum WBC 4.8 x 10°/uL, Hgb
13.0 g/dL, platelets 111 x 10°/uL, an elevated PT (PT 14.3
s), and PTT (PTT 65 s). The INR was, however, just 1.0. Of
interest, the troponin level was normal (0.01 ng/mL).

MR imaging

MRI sagittal imaging (i.e., could not tolerate complete
sequences) demonstrated an expansile ventral epidural
hematoma extending from C2 to T2 that resulted in
significant cord compression. The signal within the clot was
hypointense on T1 and hyperintense on the T2 sequences
[Figures 1a and b]. A flow void was also seen in the epidural
space posterior to the C6-7 disc space.

Medical management: Reversal of dabigatran and
avoidance of surgery

The patient’s medical management included stopping aspirin,
clopidogrel, and dabigatran etexilate. After consulting with
the hematology-oncology service, the patient was given
idarucizumab, a direct monoclonal antibody inhibitor to
dabigatran. In addition, he was started on intravenous
dexamethasone 6 mg every 6 hours and gabapentin 100 mg
3 times daily.

Follow-up

Within 2 weeks, the patient regained normal (i.e., his baseline)
neurological function. The MRI obtained 1 month later
(further confirmed complete resolution of the ventral epidural
hematoma with no residual hemorrhage) [Figures 2a and b].

DISCUSSION
NOAC:s

NOACs which were originally indicated for atrial fibrillation
are now widely used for deep vein thrombosis and pulmonary
embolism. A study of intracranial bleeding due to blunt
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Figure 1: Cervical spine MRI (a) T2-weighted sagittal view
demonstrating extensive ventral epidural hematoma extending
from the mid-body of C2 to the superior edge of T2. *Indicates focal
area of possible active hemorrhage measuring 7 mm x 6 mm at the
level of the C6-7 disc space. (b) T2-weighted axial view with arrow
indicating severe spinal cord impingement corresponding with
focal area of hemorrhage. Arrows in the figure represent the extent
of the epidural hematoma from the mid-C2 vertebral body to T2.

Figure 2: Cervical spine MRI obtained at 1 month follow-up with
(a) T2-weighted sagittal view and (b) T2-weighted axial views
demonstrating complete resolution of hematoma with resolution of
previously demonstrated cord compression.

trauma in patients taking anticoagulants showed that the
mortality and surgical intervention rates were significantly
lower in the group receiving NOACs than in the warfarin
group.”? However, until recently, none of the NOAC’s had
effective reversible agents. Although the half-lives of the
NOAC’s are significantly shorter than warfarin, withholding
the drug does not suffice in rare bleeding emergencies such
as intracranial hemorrhage. Administration of pro-thrombin
complex concentrate (PCC) for reversal of dabigatran has
not been shown to affect the surrogate markers of bleeding
such as the thrombin time, ecarin clotting time, or activated
partial thromboplastin time.'”! Furthermore, the previous
recommendations of administering 3-factor, 4-factor, PCC,
and cryoprecipitate came from case studies alone with
minimal evidence from randomized clinical trials.!*¢")

Dabigatran and idarucizumab

In 2015, idarucizumab was approved as the first agent for
antagonizing dabigatran. It is a humanized monoclonal
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Table 1: Published cases reporting frequency of spinal epidural hematoma while on dabigatran with associated patient management and
outcomes.
Study Demographic Presenting symptoms Type/location  Treatment Outcome
of bleed

Present 86-yo M Cervical P, BUE/BLE Wk, C2-T2 EDH Dexamethasone+Idarucizumab ~ RESNF 1 month
manuscript Numb, Imbal,
Truumees et al. 72-yo M BLE Plegia, ASIA C T7-T12 BFx, T4-L3 Lam, excessive bleeding PR: UW, Bowel
(2012)01 EDH delayed instrumentation to 7 Intact, URET

days after initial surgery.

(i.e., before idarucizumab 2015)
Caputo et al. 70-yo M BLE Plegia Due to LESI L3-L4 EDH L3-L5 Lam RESNF 6-months
(2013)™
Mathais etal.  78-yo M Cervical/right shoulder P/HP  C4-6 Idarucizumab+C3-C7 Lam RESNF POD 4
(2014)® EDH
Bamps et al. 70-yo M Cervical pain, quad, pares, C2-C4 EDH C2-C4 Lam RESNF ? TIME
(2015)t AutD. PCC administered
Wolfe et al. 67-yo M LLE WK, loss P/V, RLE loss C6-C7 SAH IV Solu-Medrol, delayed RESND 2 days
(2017)12 PT/URET urinary retention idarucizumab
BUE: Bilateral upper extremity, POD: Postoperative day, BP: Blood pressure, PCC: Prothrombin complex concentrate, LLE: Left lower extremity, BLE:
Bilateral lower extremity, yo: Years old, M: Male, EDH: Epidural hematoma, SAH: Subarachnoid hematoma, BFx: Burst fractures, BLE: Bilateral lower
extremity, P: Pain, Plegia: Parapeglia, HP: Hemiparesis, LESI: Epidural steroid injection, URET: Urinary retention, Wk: Weakness, Numb: Numbness,
IMB: Imbalance, Quad: Quadriplegia, Pares: Paresthesia, AutD: Autonomic dysfunction, PV: Position/vibration, PT: Pain/temperature, RESNF: Resolved
neurological function, RH: Resolved hematoma, PR: Partial recovery, UW: Unable to walk, MR: Magnetic resonance imaging, Lam: Laminectomy

antibody fragment that has 350 times higher affinity to
dabigatran compared to thrombin. Therefore, it antagonizes
the effects of dabigatran within minutes.”’ A study showed
that idarucizumab completely reversed the anticoagulant
activity of dabigatran in 88-98% of patients.! The guidelines
for the use of idarucizumab include life-threatening bleeding,
bleeding into a critical organ or closed space, prolonged
bleeding despite local hemostatic measures, high risk of
recurrent bleeding because of overdose or delayed clearance
of a drug, and the need for an urgent intervention associated
with a high risk of bleeding.”

Dabigatran and spinal hematomas

This case illustrates the relatively rare presentation of an
extensive and spontaneous cervical epidural hematoma
in a patient taking dabigatran. The presence of aspirin and
clopidogrel can potentiate this problem [Table 1].12811:12]
Cases of dabigatran-associated spinal epidural hematoma
reported in the literature before the FDA clearance of
idarucizumab as a reversal agent in 2015 was treated with
surgical intervention."! Other cases reported successful
reduction in hematoma size after the administration
of idarucizumab but patients still required surgical
decompression and evacuation.®!2

CONCLUSION

An 86-year-old male on dabigatran and antiplatelet
aggregates (i.e., aspirin and clopidogrel) presented with

an acute quadriparesis attributed to a spontaneous C2-T2
MR-documented ventral spinal epidural hematoma with
marked cord compression. Through the administration of
idarucizumab, a dabigatran antagonist, and the cessation
of aspirin and clopidogrel, the patient’s neurological deficit
resolved over a 2-week period, without the need for surgery.
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