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BACKGROUND:  The  spinal  subdural  hematoma  (SSH)  is  an  extremely  rare  entity  which  represents  only
4.1%  of all  spinal  hematomas.  It  needs  accurate  diagnosis  and  rapid  intervention  because  of  the  major
neurological  risk  induced  by  spinal  compression.  Several  etiologies  have  been  reported:  anticoagulant
treatments,  haematological  disorders,  arterio-venous  malformation,  repeated  attempts  at  lumbar  punc-
tures  and tumors.  We  report  the  case  of  an  82-year-old  patient  under  acenocoumarol  for  atrial  fibrillation
who  presented  with  paraplegia  secondary  to SSH.
CASE  REPORT:  An  82-year-old  patient  with  a history  of  ischemic  heart  disease  and  atrial  fibrillation  under
acenocoumarol  was  admitted  to emergency  department  with  sudden  onset  of  paraplegia  and  intense  back
pain  associated  with  urinary  incontinence  and  anal  sphincter  disorder.  On  examination  his  lower  limb
power  was  MRC  grade  0 out  of  5  in  all ranges  of  movement  bilaterally  and  a complete  bilateral  anesthesia
reaching  the  T12  dermatome  was  noted.  Biological  test  results  showed  an  International  Normalized
Ratio  at  10. Magnetic  resonance  imaging  revealed  a posteriorly  located  spinal  hematoma  at  T12  level,
measuring  36 mm  with  spinal  cord  compression.  After correction  of hemostasis  disorders  the  patient  was

admitted to  the  operating  room for a T11-L1  laminectomy  with  evacuation  of  the subdural  hematoma.
Muscle  power  showed  a gradual  improvement  in  the  lower  limbs  estimated  at  3/5  with  regression  of
sphincter  disorders  but  unfortunately  a sequellar  sensory  impairment  persisted.
CONCLUSION:  SSH is a  rare  situation  of  acenocoumarol  bleeding  incident,  it  should  be  evoked  in any
patient  treated  by  this  molecule  with  signs  of  spinal  cord  compression.

© 2019  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
 artic
access

. Introduction

First described by Shiller et al. [1], the spinal subdural hematoma
SSH) is an extremely rare entity which represents only 4.1% of all
pinal hematomas [2]. It needs accurate diagnosis and rapid inter-
ention because of the major neurological risk induced by spinal
ompression. Several etiologies have been reported: haematolog-
cal disorders, arterio-venous malformation, repeated attempts at
umbar punctures and tumors [3–6].

We report the case of an 82-year-old patient under aceno-
oumarol for atrial fibrillation who presented with paraplegia

econdary to SSH. This work has been reported in line with the
CARE criteria [7].
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210-2612/© 2019 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group
rg/licenses/by/4.0/).
le under  the CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).

2. Case report

An 82-year-old patient with a history of diabetes mellitus,
hypertension, ischemic heart disease and atrial fibrillation, was
admitted to emergency department with sudden onset of paraple-
gia and intense back pain associated with urinary incontinence and
anal sphincter disorder.

His regular medications were acenocoumarol 2 mg / day,
ramipril, bisoprolol, furosemide, metformin and simvastatin. No
trauma occurred in the days preceding his neurologic symptoms.

On examination, he was  conscious and well oriented, lethargic,
and afebrile. His blood pressure was  150/80 mmHg, and heart rate
120 beats / min. His lower limb power was MRC  grade 0 out of 5 in
all ranges of movement bilaterally. Osteo-tendinous reflexes were

abolished, and a complete bilateral anesthesia reaching the T12
dermatome was  noted. The anal sphincter tone was also reduced.

Biological test results showed an International Normalized Ratio
(INR) at 10, a normal level of platelets, and a renal insufficiency
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Fig. 1. preoperative images from (A). sagittal T2-weighted magnetic resonance
CASE  REPORT
6 I. Aissa et al. / International Journal

urea 1.71 g / l, creatinine 27 mg  / l). Magnetic resonance imaging
MRI) revealed a posteriorly located spinal hematoma at T12 level,

easuring 36 mm with spinal cord compression (Fig. 1). There was
o tumor or underlying vascular malformation.

A pericardial effusion was individualized on Trans-thoracic
chocardiography effusion (approximately 300 ml)  along with a
eptal hypokinesis and left ventricular hypertrophy.

The patient received 10 mg  of vitamin K intravenously and 10
nits of fresh frozen plasma. After obtaining an INR of 1.4, the
atient was admitted to the operating room for a T11-L1 laminec-
omy with evacuation of the subdural hematoma (Fig. 2). The
perative findings did not reveal any arteriovenous or neoplastic
alformation. At the end of the surgery, the patient was  transferred

o the intensive care unit and then to neurosurgery ward.
After consultation with the surgeon and the cardiologist, the

nticoagulant treatment was interrupted for 6 days after the
urgery and then reintroduced for 72 h with heparin sodium
n continuous infusion (in order to obtain an activated partial
hromboplastin time target between 2 and 3 times the control).
cenocoumarol was then started targeting an INR of 2.5 which
uthorized stopping heparin infusion.

Muscle power showed a gradual improvement in the lower
imbs estimated at 3/5 with regression of sphincter disorders but
nfortunately a sequellar sensory impairment persisted. Spinal
RI  performed 3 weeks later showed complete resolution of the

ematoma. The patient was then referred to the Physical Rehabili-
ation Department for additional care.

. Discussion

The haemorrhagic events due to vitamin K antagonists (VKA)
epresent the leading cause of iatrogenic hospitalization in France
17,000 / year) and the third in the United Kingdom [8,9]. Clinical
rials have shown that VKA increases the risk of major bleed-
ng by 0.5% per year and the risk of intracranial hemorrhage by
pproximately 0.2% per year [10]. The effectiveness of this thera-
eutic class in the prevention of thromboembolic events has been
emonstrated in many studies, however, their use requires regular
iological monitoring.

Several risk factors have been associated with the risk of bleed-
ng during VKA treatment; overdosage has been clearly identified
n the literature as a major risk factor. In the context of atrial fib-
illation, the risk of haemorrhage increases by a factor of 30 for an
NR greater than 4 [11]. Age is also a major risk factor. The relative
isk of intracranial hemorrhage was 2.5 (95% CI 2.3–9.4) in patients
ver 85 years old compared to patients aged between 70–74 years
10]. Instability of INR (poor adherence to therapy, taking drugs or
oods interfering with AVK) was also reported as a risk factor [12].

Other factors have been implicated: history of gastrointestinal
aemorrhage or stroke and some comorbidities (diabetes, renal

ailure, severe anemia, recent myocardial infarction, presence of
eoplastic pathology) [13]. Some genetic factors have also been
eported recently [14]. Our patient associated a lot of risk factors
ncluding INR at 10, advanced age, diabetes and kidney failure.

The localization of bleeding under VKA is most often gastroin-
estinal, urinary or cerebral. SSH is an atypical manifestation of
KA overdosage. Domenicucci et al. found that in 106 cases of
on-traumatic SSH, 35% of the patients were under anticoagulant
herapy [15]. Only a few number of them were on VKA. War-
arin is mostly associated with SSH, while acenocoumarol has been
parsely reported.
SSH is most often located in the thoracic region [16]. The
tiopathogenic mechanisms involved in the constitution of SSH
emains unclear [17–19]. In the subdural spinal space, there are
o major blood vessels in contrast with the spinal epidural space

imaging (MRI) scan, (B). axial T2-weighted MRI  revealed a spinal subdural
hematoma at T12 (arrows) compressing the myelum from behind.
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Fig. 2. Intraoperative photograph showing the spinal subdural hematoma.

r the intracranial subdural space [18]. A theory has been raised
hat hemorrhage originates in the more vascularized subarachnoid
pace, probably after high intra-abdominal or intrathoracic pres-
ure, and then breaks through the very fragile arachnoid membrane
n the subdural space where the hematoma is constituted. This the-
ry seems unlikely in our patient in whom the surgical exploration
id not find any break-in of this membrane. Morandi et al. suggest

n a similar situation that the subdural hematoma could come from
mall broken vessels on the inner surface of the dura mater [17].

SSH can have a wide spectrum of presentation ranging from
pinal pain radiating sometimes to limb or trunk to acute motor
eficits depending upon severity, rapidity and level of compres-
ion [19]. Urinary or fecal incontinence can be observed. However,
ome cases were described with no motor or sensory deficits [20].

These symptoms must lead to the realization without delay of a
pinal MRI  which is considered the investigation of choice. Delim-
ting the dura mater and differentiating a subdural hematoma from
n epidural hematoma can be difficult. The latter usually appears as

 biconvex lesion with wide sagittal insertion base, while the SSH
ends to be agglomerated and concave [17]. MRI  also determines
eight extension, and the existence of underlying lesions. Some
uthors recommend the use of spinal angiography whenever it is
vailable as it makes it possible to search for some possible arteri-
venous fistulas, malformations or vascular aneurisms [19,21].

Treatment options includes a correction of bleeding disorders;
KA should be discontinued immediately upon suspicion. Rapid
ntagonism requires the administration of clotting factor concen-
rates or fresh frozen plasma, and administration of vitamin K [22].
he goal is to bring the INR to values below 1.5 as quickly as possible.

Patients with major deficits or with clinical and radiological
ggravation (CT, MRI) should be treated urgently, even after long
ompression of the spinal cord. In such cases early decompression
y laminectomy with evacuation of the hematoma is considered to
e the best treatment [23].

Conservative treatment may  be discussed in cases with mini-
al  neurological deficits, early spontaneous recovery, or when the

eneral condition of the patient is precarious [15]. The neurological
rognosis of SSH is conditioned by several factors: the size of the
ematoma, the induced medullary lesions, the extent of the initial
eficit, the importance of the overdosage of VKA and especially the

nterval between the onset of symptoms and decompression [2].
The decision of whether and when to resume anticoagulation

ollowing a bleeding event under VKA is challenging and requires an

ssessment of associated risks and benefits. Apart from intracere-
ral hemorrhage, a 48–72 -h therapeutic window is recommended
24].
PEN  ACCESS
gery Case Reports 59 (2019) 15–18 17

The prevention of haemorrhagic accidents under VKA remains
crucial to avoid such a dramatic situation. It is primarily based
on the continuous information and education of patients allowing
better adherence to treatment. It has been clearly demonstrated
that the management of these molecules by a specialized center in
anticoagulation leads to a better therapeutic efficacy with a clear
reduction in side effects [25]. Finally, several studies have identi-
fied that new oral anticoagulants were an alternative with a lower
risk of bleeding in patients with atrial fibrillation [26,27].

4. Conclusion

SSH is a rare situation which should be evoked in any patient
treated by VKA with signs of spinal cord compression. MRI  is the
imaging exam of choice to establish the diagnosis. Rapid correction
of bleeding disorders is required. Sometimes, emergent surgical
evacuation of the hematoma is the only therapeutic option to
ensure optimal neurological prognosis. Finally, the procedures for
resuming anticoagulation should be subject to a multidisciplinary
consultation.
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