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Objective : The incidence of spontaneous spinal epidural hematoma (SSEH) is rare. Patients with SSEH, however, present disabling neurologic defi-
cits. Clinical outcomes are variable among patients. To evaluate the adequate treatment method according to initial patients’ neurological status and
clinical outcome with comparison of variables affecting the clinical outcome.

Methods : We included 15 patients suffered from SSEH. Patients were divided into two groups by treatment method. Initial neurological status and
clinical outcomes were assessed by the American Spinal Injury Association (ASIA) impairment scale. Also sagittal hematoma location and length of
involved segment was analyzed with magnetic resonance images. Other factors such as age, sex, premorbid medication and duration of hospital
stay were reviewed with medical records. Nonparametric statistical analysis and subgroup analysis were performed to overcome small sample size.
Results : Among fifteen patients, ten patients underwent decompressive surgery, and remaining five were treated with conservative therapy. Pa-
tients showed no different initial neurologic status between treatment groups. Initial neurologic status was strongly associated with neurological re-
covery (p=0.030). Factors that did not seem to affect clinical outcomes included : age, sex, length of the involved spinal segment, sagittal location
of hematoma, premorbid medication of antiplatelets or anticoagulants, and treatment methods.

Conclusion : For the management of SSEH, early decompressive surgery is usually recommended. However, conservative management can also be
feasible in selective patients who present neurologic status as ASIA scale E or in whom early recovery of function has initiated with ASIA scale C or D.
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literatures, the primary treatment option is decompressive sur-
gery but the number of reports regarding spontaneous resolu-
tion of SSEH has increased®'*'22¢2®. However, evidence based

INTRODUCTION

The incidence of spinal hematoma is rare, and epidural he-

matomas are the most common type of this disease'”. Spinal
epidural hematomas are divided into two subgroups; spontane-
ous spinal epidural hematomas (SSEH) and traumatic spinal
epidural hematomas. The incidence of SSEH is estimated to be
0.1 per 100000 patients per year'?. The clinical presentation is
usually characterized by the acute onset of back or neck pain
with rapidly progressive neurological deficits due to the com-
pression of the spinal cord or spinal nerve roots.

Since a severe neurologic deficit is accompanied with SSEH,
rapid diagnosis and treatment is important. As reported in the

arguments for choosing the optimal treatment method have not
yet been established. We tried to describe the adequate method
of treatment according to the analysis of patients’ neurological
status and assess clinical outcome and prognostic factors by the
comparison of variables affecting the clinical outcome.

MATERIALS AND METHODS

Retrospectively, 15 patients with spontaneous spinal epidural
hematomas between 2004 and 2012 were included in the study.
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We reviewed the patient’s medical records and image studies
under approval of institutional review board.

Initial neurologic status and clinical outcome was assessed by
the American Spinal Injury Association (ASIA) impairment
scale (Table 1)*. The hematoma location was assessed by mag-
netic resonance (MR) axial image. According to relative posi-
tion to the spinal cord, sagittal location was classified as anterior
and posterior. The involved segment was defined as present he-
matoma between center level of upper and lower discs by MR
sagittal image. The duration of hospital stay was calculated with
admission and discharge date. All of premorbid medications
were identified using prescriptions.

Nonparametric statistical techniques were used to overcome
the small sample size. And subgroup analysis according to clin-
ical outcomes regardless initial neurological status and method
of treatment was also carried. Continuous evaluated parameters
were compared using the Mann-Whitney U test, and the cate-
gorical data were analyzed with the Fisher’s exact test and Lin-
ear-by-Linear Association test. p-value less than 0.05 was con-
sidered statistically significant.

RESULTS

There were four male and eleven female patients and their
median age was 63 years. The patients were divided into two
groups, one with surgery and the other with conservative treat-
ment. Decompressive laminectomy (n=6), hemilaminectomy
(n=3) and cervical laminoplasty (n=1) with hematoma evacua-
tion were performed in surgically treated patients. Conserva-
tively treated patients received 10 mg of dexamethasone over an
intravenous line after admission. One patient was excluded since
he presented without neurologic deficits other than pain. Until

Table 1. ASIA impairment scales

motor weakness was improved, 4x4 mg of dexamethasone was
administered over an average time range of two days. The dose
of steroid was then slowly tapered off during five to seven days
(Fig. 1).

Two (13.3%) patients had SSEH at the cervical spine; five
(33.3%) at the cervicothoracic junction; four (26.7%) at the tho-
racic spine; and four (26.7%) at the thoracolumbar junction.
Twelve (80.0%) patients manifested epidural hematomas locat-
ed posteriorly to the spinal cord. Only three (20.0%) had anteri-
orly located SSEH. Table 2 showed the summarized cases.

There were no statistical differences in age, sex and the number
of the involved vertebral segments determined by MR imaging
between the two groups. The surgically treated group showed
tendency of poorer initial neurologic status as determined by the
ASIA scale without a statistically significant difference (p=0.067).
And the period of hospitalization was longer in the surgically
treated group (p=0.040). Three patients (30.0%) in the surgical
management group and three (60.0%) in conservative treated
patients took antiplatelet drugs or anticoagulant therapy, with-
out statistically significant differences. All conservatively treated
patients and seven (70.0%) out of ten patients in the surgical
group presented posteriorly located hematomas. Table 3 shows
these results from the comparison of variables in relation to
treatment methods.

Subgroup analysis according to clinical outcomes
Regardless of treatment methods, normal neurological status
(ASIA scale E) after treatment showed a strong relationship with
initial ASIA scale (p=0.030). However, there is no significant dif-
ference between treatment methods. Patients characteristics such
as age, sex, premorbid medication of antiplatelets or anticoagu-
lants did not seem to affect complete recovery. Also, sagittal loca-

ASIA scale Description
A Complete : no motor or sensory function preserved
B Incomplete : sensory but no motor function preserved below the neurologic level
C Incomplete motor function (>50%) of the key muscles below the neurologic level, motor grade <III
D Incomplete motor function (>50%) of the key muscles below the neurologic level, motor grade >III
E Normal

ASIA : American Spinal Injury Association

Fig. 1. T2 oblique sagittal (A) and axial (B)
nance images after a 1-month follow-up demonstrate the disappearance of the epidural hematoma.
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Table 2. Summary of included cases

Surgical management group

Location - Hospital Initial ASIA Follow-u
ID Sex Age - Sagital  Segments Medication dal;s scale  ASIA sc alIe): Surgery
1 Male 68 C Posterior 2 Aspirin, 19 C D Total laminectomy
cilostazol
2 Female 55 CT Anterior 8 60 D E Total laminectomy
3 Female 59 CT Posterior 4 15 D E Hemilaminectomy
4 Female 93 TL Posterior 12 9 D D Hemilaminectomy
5 Female 78 TL Posterior 6 Warfarin 38 B C Total laminectomy
6 Female 76 CT Posterior 7 10 B D Laminoplasty
7 Male 68 CT Posterior 4 26 B E Hemilaminectomy
8 Female 53 T Anterior 3 18 A D Total laminectomy
9 Female 35 CT Anterior 6 110 C C Total laminectomy
10 Female 64 TL Posterior 6 Aspirin 31 A B Total laminectomy
Conservative management group
1D Sex Age Location Medication Hospital Initial ASIA Follow-up Treatment
Level Sagittal ~ Segments days scale  ASIA scale
11 Female 70 TL Posterior 8 Aspirin, 2 E E Observation
clopidogrel
12 Male 60 T Posterior 7 Aspirin 10 D E Steroid
13 Female 60 T Posterior 3 34 C D Steroid
14 Female 63 C Posterior 2 Aspirin, 7 D E Steroid
clopidogrel
15 Male 3 T Posterior 3 7 C E Steroid
C : cervical, CT : cervicothoracic, T : thoracic, TL : thoracolumbar, ASIA : American Spinal Injury Association
tion and length of involved segments of  Table 3. Summary of variables related to treatment methods
hematomas did not correlated with neu- Surgical o —
rological recovery. These analyses were management management p-value
summarized in the Table 4. Age' 66.0 (54.5-76.5)  60.0 (31.5-66.5) 0513
Hospital days' 22.5(13.8-43.5) 7.0 (4.5-22.0) 0.040*
DISCUSSION Involved segments' 6.0 (3.8-7.3) 3.0 (2.5-7.5) 0513
Sex! Male 2 2 0.560
SSEH usually presents with acute symp- Female 3 3
toms such as neck or back pain, radiating Antiplatelet drugs or Yes 3 3 0.329
pain, progressive weakness, and cauda anticoagulants’ No 7 2
equina syndrome due to compression of Sagittal location* Anterior 3 0 0.505
the spinal cord or nerve roots®. Because Posterior 7 5
these symptoms can mimic a disc herni- Initial ASIA scale® A 2 0 0.067
ation, epidural tumor or an infection, dif- B 3 0
ferential diagnosis is important. MRI has c ) )
been currently recognized as the most D 3 )
accurate diagnostic method for estab- E 0 )

lishing a differential diagnosis'®'>*”). The
.g . & . Continuous variables were presented as median (interquartile range). *Statistical significance, "Analyzed with
MR imaging appearance of SSEH is het-  \ann-Whitney U test, *Analyzed with Fisher's exact test, “Analyzed with Linear-by-Linear Association. ASIA :

erogeneously hyperintense on the T2-  American Spinal Injury Association

weighted MR images and homogeneous-

ly isointense on the T1-weighted images. But signals of MR to hyperintense. Most of SSEH do not display enhancement™,
imaging can be varied with the lapse of time. In some cases, T2-  however, in the hyperacute stage, the lesion can be enhanced™.
weighted images appear as heterogeneously hyperintense and The traditional treatment of choice for SSEH has been surgi-
T1-weighted images can range from homogeneously isointense  cal treatment such as decompressive laminectomy and hemato-
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Table 4. Overall neurologic outcome by other variables

The posterior internal vertebral venous

Neurologic deficit after treatment

plexus is bigger and more convoluted

than anterior one in the cervicothoracic

Present Absent p-value
Initial ASIA scale’ A ) _ 0.030* junction. Furthermore, posterior plexus
B ) 1 is uncovered by ligamentous structures.
c 3 1 Therefore, it seems to play an impor-
D 1 4 tant role in the etiology of SSEH®. Oth-
E i ) ers, however, believe arterial rupture as
Treatment* Surger ; ; 0.119 the origin of the hematoma, as the in-
c gy ’ . 4 ' trathecal pressure is greater than the ve-
onservative . .
Age 660(548.775) 600 (55.0-68.0) 0336 nous epidural pressure”. Additional
Sert Mal ’ 1' ' ' 3' ' 0.282 risk factors were discussed in several
9.4 (S . N . .

Femal ; . studies such as anticoagulation therapy,
dication® emate antiplatelet drugs, coronary thromboly-
Medication Yes 3 3 1.000 sis, and hypertension®!>!*182%30_ These
No > 4 factors can play an important role in

Sagittal location* Anterior 2 1 1.000 :

& : the progression of the hematoma'”.
Posterior 6 6 Several reports have stressed the issue
§

Involved segments 6.0 (3.0-6.8) 4.0 (3.0-8.0) 0.955 that immediate replacement therapy in

Continuous variables were presented as median (interquartile range). *Statistical significance, "Analyzed with
Linear-by-Linear Association, *Analyzed with Fisher's exact test, Analyzed with Mann-Whitney U test. ASIA :

American Spinal Injury Association

ma evacuation'®?. Many authors emphasize the role of early
surgery, especially within 48 hours in cases with incomplete
spinal cord dysfunction, or 36 hours for complete spinal cord
dysfunction™'"'7??, Patients with severe neurological deficits
preoperatively had poor clinical outcomes?''9. Similarly, in the
analysis of clinical outcomes of this study, better initial neuro-
logical status correlated with an improved clinical outcome.

On the other hand, there are several reports regarding the
spontaneous resolution of SSEH without surgery. The authors
chose non-surgical treatment in the case of rapid improvement of
neurological deficits, inappropriate medical conditions for opera-
tion such as coagulopathy, and the refusal of surgery®'®122¢29, A
literature review revealed that only 10 out of 64 patients treated
with conservative management experienced incomplete recovery
because they tended to manifest a milder presentation compared
to patients with surgical management. However, a literature re-
view revealed no factors that advocate conservative treatment in
SSEH".

A high dose of methylprednisolone was the generally accept-
ed treatment method for acute spinal cord injury®. But, another
double blind randomized clinical trial showed no significant
difference between the high dose (1000 mg daily) and the low
dose (100 mg daily) treatment groups®. In this study, consider-
ing the side effects of treatment with a high dose of steroids and
the patients’ neurologic status, conservative group patients were
treated with the low-dose protocol as the equivalent dose of
dexamethasone.

Previous studies have reported that the segment involved most
frequently in SSEH was the cervicothoracic junction and the
sagittal location of the hematoma in the spinal canal was pre-
dominantly the dorsal side, which correlates with our results.

patients with impaired coagulation pre-
vents progression of the hematoma with
improvement of neurological deficits,
excluding the need for an operative intervention®. In the present
investigation, two patients had been taking aspirin alone, two
were treated with aspirin with clopidogrel, one was treated with
aspirin with cilostazol and a remaining patient was treated with
warfarin. Three of five patients (60.0%) managed conservatively
had been taking antiplatelet drugs, but only 3/10 patients
(30.0%) in the surgical group took medication. According to
Groen et al,, in the context of impaired coagulation, a hemato-
ma can remain liquid for a longer period of time when com-
pared to normal clotting, enabling spread of the hematoma into
the spinal epidural space. In our study, patients who took anti-
platelet drugs or anticoagulants did not tend to present them-
selves with mild neurological symptoms or exhibit improved
clinical outcomes.

Due to the relatively small number of patients, especially in
the conservative management group, it is difficult to draw a
firm conclusion from this study. To overcome this weak point,
nonparametric statistical methods and subgroup analysis were
used, but statistical significance may have been overestimated
or underestimated due to potential bias with low statistical pow-
er. A prospective randomized controlled trial should be per-
formed to identify optimal treatments and therapies. However,
there are ethical problems in forcing patients to submit to con-
servative management when they present progressive neuro-
logic impairment. Furthermore, the rarity of SSEH is a serious
obstacle to the design of a new, randomized controlled trial.

CONCLUSION

In the management of patients with SSEH, early decompres-
sive surgical management is usually recommended because the
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neurologic deficit is mainly caused by compression of the cord
and nerve roots by the hematoma. However, conservative man-
agement can be considered in patients who present neurologic
status as ASIA scale E or in whom early recovery of function
has initiated with ASIA scale C or D.
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