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Abstract
Introduction: The incidence of spontaneous spinal epidural hematoma is relatively
rare and it may cause a spinal cord injury possibly associated with related severe
disabling conditions: sensory-motor impairments, back pain, neurogenic bladder and
bowel. The MRI is the golden standard diagnostic examination in patients suspected
of spinal epidural hematoma. Still, such a spontaneous condition can be, not-seldom,
asymptomatic.
Materials and methods: This paper presents the case of a 79-year-old male patient with
permanent atrial fibrillation, treated with acenocoumarol, who was admitted, first in the
General Surgery Clinic Division with rectal tenesmus and acute urinary retention and,
subsequently developed a sudden onset of motor deficit, as presented in the body text.
The patient was diagnosed with epidural hematoma (C7-T10) resulting in AIS/Frankel
C paraplegia, with T10 neurological level. The positive and differential diagnoses
concluded that the acenocoumarol overdose was the main etiopathogenic factor.
Results: The patient—being promptly transferred to the Spinal Neurosurgical Clinic
Division—received conservative treatment, followed by a neuro-muscular rehabilitation
program achieved in our Neuro-Rehabilitation Clinic Division, with mainly favorable
outcomes: at discharge he was able to walk independently on short distances.
Conclusions: The clinical outcomes and quality of life of patients suffering from
spinal epidural hematoma depend on the fast diagnosis and efficient acute neurosurgi-
cal/conservative treatment, followed by an appropriate rehabilitation program, including
with medium and long term medical follow-up. This clinical case has received the
Teaching Emergency Hospital “Bagdasar-Arseni” Bioethics Committee approval No.
27/1935-25.02.2021.
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1. Introduction

Non-traumatic spinal epidural hematoma (SEH) are defined
as presence of blood in the epidural space, with an estimated
incidence of 0.1 in 100,000 per year, often associated with co-
agulopathies, anticoagulation therapy, hypertension, old ages
and/or arteriovenous malformations [1–6]. It is a potentially
life-threatening condition and without appropriate manage-
ment, it may result in a poor prognosis [1]. Prompt diagnosis
and adequate therapy and rehabilitation approach are needed in
order to prevent or reduce permanent neuro-functional deficits
[7, 8]. SEH was described for the first time in the med-
ical literature, in 1682 in the G.J Duverney’s “Histoire de
L’Academie Royale des Science” [9]. The hematoma is often

asymptomatic, but it can also lead to spinal cord compression,
resulting in potentially severe disability [9]. SEH seems to
be more symptomatic when it affects the cervical and tho-
racic spinal cord [9]. A high suspicion of such hematoma
is given by the sudden onset of severe back and/or radicular
pain, sensory impairments, bladder and bowel dysfunction and
motor deficits. The patients describe the pain as severe and
exacerbated by touching, coughing or sneezing. The physical
impairment can vary from focal weakness in the metameric
corresponding innervated limbs (paraplegia or quadriplegia),
unilateral or bilateral radicular paresthesia, depending on the
level and the size of the lesion [9, 10]. When SEH is sus-
pected, even in the absence of risk factors for hemorrhage,
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the rapid imagistic evaluation, mainly magnetic resonance
imaging (MRI) is required [8, 9], providing physicians with
essential information on the location, stage of hematoma evo-
lution, and the degree of spinal cord compression [9]. The
standard approach of SEH is prompt decompression of the
neural structures with the removal of the hematoma, either
surgically or conservatively, which aim to result in significant
neurological improvement. Non-operative therapy is also been
considered but there are no evidence-based guidelines regard-
ing the optimal conservative treatment of the SEH, although
it always has to be a well-documented and balance decision
in this respect [11–16]. The case will be presented further is
just an example of a very correct, professional neuro-surgical
decision of non-intervention, which proved to be an adequate
option.

2. Case presentation

Having the patient’s consent and the approval of the Ethics
Commission of the Teaching Emergency Hospital “Bagdasar-
Arseni” No. 27/1935-25.02.2021, this paper presents the case
of a 79-year-old male patient living in a rural area, with history
of permanent anticoagulant therapy with acenocoumarol for
atrial fibrillation. Other comorbidities included right bundle
branch block, primary hypertension, iron deficiency anemia
and nitrogen retention. The patient was first admitted in the
General Surgery Clinic Division of our hospital for rectal
tenesmus and acute urinary retention. The patient had no recent
history of local, regional or poly-trauma. To be mentioned that
at the presentation in the emergency room, the patient’s coag-
ulation tests parameters (INR, APTT, PT and fibrinogenemia)
were so high, that they were undetectable. The first therapeutic
intervention was the interruption of the acenocoumarol ther-
apy. After two days of hospitalization in the General Surgery
Clinic, the coagulation tests quasi-normalized except for the
fibrinogenemia—which remain higher than normal for another
about 4 weeks—(INR = 1.27, PT = 17.3 s – normal range =
0.85–1.15 s , APTT = 20.5 s – normal range = 24.3–35 s). The
quasi-concomitant onset/progression of neuro-motor deficit
in the lower extremities required the transfer of the patient
in the Spinal Neurosurgery Clinic Division of our hospital.
An MRI examination was performed for the diagnosis of a
potential spinal cord lesion. This showed a massive cervical
and thoracic epidural hematoma (C7-T10), without other local
or regional vascular abnormalities. The positive diagnosis
was established: spontaneous cervical and thoracic SEH. The
differential diagnosis concluded that it was most probably
caused by an acenocoumarol anticoagulant overdose. Under
these circumstances, the spinal cord neurosurgeons decided
to continue monitoring the coagulation tests and the spinal
cord MRI. Regarding the criteria for surgery, the reasons
for restrain and thus the choice of the less frequent inter-
vention modality (i.e., the conservative one), have been the
very important precautions caused by the etiology of the SEH
(i.e., coumarone overdose). The intraoperative risk of severe
bleeding (especially considering the patient at admission in
the neurosurgical ward presented a not detectable INR) was
an undesirable complication. The patient had a stationary
neurological evolution without the increase of the neurologic

deficit and the coagulation parameters normalized. The first
MRI control done in the seventh day of hospitalization in
the Spinal Neurosurgery Clinic Division showed reductions
almost by half of the SEH thickness (Fig. 1). The decision
for choosing the conservative treatment alternative proved
appropriate and successful. The neurosurgeons together with
the neuro-rehabilitation physicians decided to continue the
monitoring of the patient together with deploying a neuromus-
cular rehabilitation program.
At the admission in the Neuromuscular Rehabilitation Clinic

Division of our hospital the patient had a good general state,
and was respiratory and hemodynamically stable. The neuro-
function examination revealed an American Spinal Injury As-
sociation Impairment Scale (AIS)/Frankel C paraplegia with
hypoesthesia below T10 dermatome level, impaired balance
control and neurogenic bladder of retention type, that required
an indwelling catheterization. Functionally the patient was
able to maintain a sitting position at the bed side. On the course
of one month the patient followed a complex rehabilitation
program (RP). He was functionally assessed according to the
standardized protocols implemented in our Clinic Division,
using the following scales [17] (Table 1): AIS/(Frankel) [18],
Spinal Cord Independency Measure II (SCIM) [19]; Walking
Index Spinal Cord Injury (WISCI) [20]; Functional Ambu-
lation Categories (FAC) International Scale [21]; Modified
Ashworth scale [22]; Life Quality Assessment after Flanagan
(QoL) [23].
During hospitalization, the patient underwent a complex

approach program, consisting of rehabilitation nursing
[24]—according to the related needing, all over the day—
pharmacological treatment and physical therapy, with in-bed
mobilization, active exercise sessions and standing and gait
re-training.
(1) Rehabilitation nursing consisting of monitoring for

possible complications (most often potentially occurring in
SCI patients: trachea-bronchial stasis, peripheral venous-
lymphatic circulation impairment, urinary bladder and bowel
dysfunction, articular deformation/poor posture and pressure
sores). Although the motor recovery had a good/very good
progress, in a short length of stay (considering the well-known,
in principle unfortunate tendency to long-term or even for life,
severe disability after SCI), the patient, yet, encountered—still
at present—symptoms of neurogenic bladder, mainly of
retention type and as consequent complication: lower urinary
tract infection (UTI). Accordingly, a part of the rehabilitation
nursing entailed the attempt to test and promote the micturition
control regain through extracting the indwelling catheter and
starting intermittent catheterization (IC)—haplessly the
actual “gold standard” in the management of neurogenic
bladder [25]. Due to the discomfort claimed by the patient
during intermittent catheterization because of a slight
residual irritation of the distal part of the urinary meatus and
considering an acute episode of UTI (febrile) it had been
necessary to return to indwelling catheterization. However,
the meatus irritation—as well as the UTI episode—resolved.
At discharge, the patient has been recommended to visit a
urologist and we had been informed by phone (as we remained
in connection with the patient and his kin) that following
this consultation, aside keeping the indwelling catheter and
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FIGURE 1. The MRI control examination performed 7 days after the first MRI investigation. The sagittal plane T2W (a)
and T1W (b) images show the presence of a cervical and thoracic spinal cord hematoma extended fromC7 to T10 vertebrae (white-
green arrows). The axial plane T2W (c) image shows the epidural hematoma compressing the spinal cord. (c) 1, Ligamentum
flavum; 2, Epidural hematoma; 3, Spinal cord; 4, Vertebral body. A, anterior; P, posterior.

continuing antibiotic therapy for another month, there have
been considered no other treatments necessary in this respect.

(2) The pharmacological treatment aimed and achieved
bridging anticoagulation that is the acenocoumarol therapy
cessation. Anticoagulation has been continued with low
molecular weight heparin at prophylactic dose and in the last

week of the patient hospitalization, following the thorough and
iterative consultation and recommendation of the cardiologist
the anticoagulant medication at least on medium term has been
decided to consist of administration of novel oral anticoagulant
therapy (NOAC) for atrial fibrillation, according to the 2021
European Heart Rhythm Association related practical guide
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TABLE 1. Evaluation scales applied to patients with SCI in the NMR Clinic Division—with their values at admission.
Evaluation scales—scores at admission Value
Motor AIS 80/100 points
Sensory AIS 176/224 points
SCIM II 42/100 points
WISCI 13/20
FAC 2/5
Modified Ashworth scale 0/4 points (no spasticity)
QOL 64/112 points

TABLE 2. Evaluation scales applied to patients with SCI in our neuro-muscular Clinic Division—with their values at
discharge.

Evaluation scales-scores at discharge Value
Motor AIS 90/100 points
Sensory AIS 204/224 points
SCIM II 75/100 points
WISCI 19/20
FAC 4/5
Modified Ashworth scale 0/4 points (no spasticity)
QOL 96/112 points

[26]. Other pharmaceutical agents used in this case were:
analgesics, neurobiotrophic drugs, calcium-ion channel
blockers, class II antiarrythimc beta-blockers antibiotic
therapy according to the antibiogram, and urinary antiseptics.
(3) Physical therapy: Before complete verticalization the

patient underwent passive/active in bed joints mobilisation
exercise along with appropriate positioning of the body align-
ment, in order to combat bed-rest over an usual duration and
its potential complications (specifically in this case including
muscle hypotrophy induced by the neurologic deficit—and
constipation) [27].
After achieving orthostatic position, the patient was assisted

and instructed to perform wheelchair transfers and followed
exercise sessions with various assistive tools: motor-supported
cycle ergometer, roller device, pedal exerciser, stall bars. The
main objectives were the improvement of strength and control
of the trunk and limbs and the restoration of a standing and
gait abilities. Walking exercises were performed in the first
stage between parallel bars with full support from the physical
therapist and in the next stage with walking frame and crutches.

3. Results

The patient had a single admission in our Neuromuscular
Clinic Division, with a length of stay of 22 days and following
a complete rehabilitation program of 17 days (except for the
not-working days: Saturday, Sunday), and benefited from
a multidisciplinary team evaluation and therapeutic-nursing-
rehabilitative interventions. The evolution of the case was
favorable, with rapid recovery of orthostatic posture and con-
trol and the increase of muscle strength following the early
complex neuro-muscular rehabilitation program. At discharge
the patient managed to walk with unilateral support in one Lof-

strand type crutch, including climbing/descending a few stairs,
even completely unassisted on flat ground, for several meters.
The neuro-functional and QOL improvement were quantified
dynamically (admission vs. discharge—Table 2). Also the
MRI control examination was performed at discharge (Fig. 2)
in order to describe and compare the primary lesion. The
results showed the complete resorption of the spinal epidural
hematoma. At the present time the patient achieved to re-adapt
to his social environment (Fig. 3).

4. Discussion

We have chosen to report this case in order to highlight,
on one hand the huge disabling potential of any spinal cord
lesion—nomatter the etiology, including a compressive epidu-
ral hematoma (to be seen that, in our case despite the very
good somatic motor evolution, elements of neurogenic bladder
still remained)—and on the other, that a very professional
and balanced decision regarding the supplementary intrinsic
(and they are not few) surgical risks, especially on such a
delicate structure as the spinal cord, a conservative attitude is
never easy to be assumed and taken; this is because abstaining
from the surgical intervention entails no less risks, especially
considering—as we have pointed out in the paper—the op-
eratory option is by far more frequently taken into account,
actually being the standard management. The early outcome
in this case was positive, mostly due to a prompt, correct
and efficient diagnostic and conservative treatment, as the
spinal epidural hematoma did not need surgical intervention,
with the hematoma completely resorbing. Furthermore, the
neuromuscular rehabilitation program managed to improve
the functionality of the patient, from a state of bed rest and
reduced muscle strength to one of walking autonomy and
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FIGURE 2. TheMRI examination performed at discharge. The sagittal plane T2W (a), T1W (b) and the axial plane T2W (c)
images, all show a complete regression of the spinal epidural hematoma. (c) 1, Ligamentum flavum; 2, Spinal cord; 3, Vertebral
body. A, anterior; P, posterior.

well supported exercise reconditioning. Actually, the prin-
cipal health problem of the patient remained the neurogenic
bladder, mainly of retention type, for which he must keep the
indwelling catheter at least for one month. Therefore, the basic
recommendation, specifically in this case, is prevention of the
urinary tract infections relapsing and the attempt to eliminate
the actual urine evacuation mode, i.e., to progress either to
intermittent catheterization or hopefully to the (spontaneous or
specific training based), normal micturition control. This will
obviously need a new hospitalization to achieve this goal under
medical—clinical and urodynamic—surveillance and therapy.
We also recommend the continuation of the rehabilitation

program—adapted to the present functional status of the pa-
tient, including in consideration of its cardiologic conditions—
to prevent possible future complications, as neuromuscular
deconditioning and/or neuropathic pain, and general endurance

decline.
Anticoagulation has been continued with low molecular

weight heparin and in the last week of the patient hospital-
ization, following the thorough and iterative consultation and
recommendation of the cardiologist the anticoagulant medica-
tion at least on medium term has been decided to consist of
administration of novel oral anticoagulant therapy for atrial
fibrillation—according to the 2021 European Heart Rhythm
Association related practical guide [26]. The patient will fol-
low an oral anticoagulant therapywith a new oral anticoagulant
drug (Apixaban).

5. Conclusions

Regarding non-traumatic hematomas of the spinal cord, ex-
haustive clinical evaluation is extremely important, together
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FIGURE 3. The patient’s clinical evolution. The patient
is walking unassisted at home after one month from hospital
discharge.

with MRI (which is the imagistic election method, providing
useful information about the location, size and etiology of the
respective lesion) for early diagnosis.
Improvement of the clinical outcome and QOL in patients

suffering from such conditions depend on prompt diagnosis
and treatment—entailing very careful and precise decision for
surgical or conservative treatment, within a tight collabora-
tive multidisciplinary (Physical Medicine and Rehabilitation,
Neurosurgery, Cardiology) approach, followed by an adequate
neurorehabilitation program, if remaining neurological disabil-
ities.
Regarding the limitation, we mention that at the time when

this article was conceived, a protocol including the criteria for
surgical intervention / non-intervention for the treatment of

epidural hematomas was not finalized and implemented in our
hospital.
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