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Analysis of the Outcomes of Surgically-Treated Spinal Epidural Hematomas

Young Hyun Cho, M.D., Jin Hoon Park, M.D., Ji Hoon Kim, M.D.,
Sung Woo Roh, M.D., Chang Jin Kim, M.D., Sang Ryong Jeon, M.D., Ph.D.

Department of Neurological Surgery, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Purpose: Spinal epidural hematoma (EDH) is a rare condition requiring an urgent diagnosis and manage-
ment. We describe here the clinical features, magnetic resonance image (MRI) findings, and outcomes of
surgery in six patients with spinal EDH.

Methods: We retrospectively analyzed six patients who underwent surgery for spinal EDH between April
2004 and May 2010. Preoperative MRI findings within 48 hours of symptom occurrence were analyzed for
cord compression, extent of EDH, and presence of vascular abnormalities. Pre- and postoperative neurological
status was al so assessed comparatively.

Results: Our six patients consisted of three men and three women, with a mean age of 70 years (range: 54-88
years), who presented with the back pain or motor weakness. The mean follow-up period was 34 months (range:
2-72 months). Two patients had cardiovascular disease and were taking warfarin, but the others had no history of
medical comorbidity. Those two patients taking warfarin had a history of trauma, another one experienced symp-
toms during a strenuous effort, and the others devel oped spontaneously. Before surgery, motor power was grade
Il in three patients, grade O in two patients, and normal in one patient. Preoperative MRI showed no vascular
abnormalities except for the EDH in any patient. At the last follow-up, al those five patients with motor weak-
ness showed neurological improvement compared to their preoperative status. There were no complications
related to surgery. All six patients were able to ambulate with or without an assistive device.

Conclusion: Spinal EDH can occur in patients without trauma, bleeding diathesis, or combined vascular
pathology. The surgical outcomes of spinal EDH seem to be satisfactory, even in quadriplegic patients. (J Korean
Soc Traumatol 2010;23:163-169).
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[. Introduction

Spinal epidural hematoma (EDH) is a rare condition
requiring an urgent diagnosis.(1-5) Although sometimes
related to trauma, in 40-50% of patients, spinal EDH has
no clear cause and is regarded as spontaneous.(6) Early
diagnosis and management are necessary to prevent severe
neurological deficits.(7) We analyzed the clinical features,
magnetic resonance imaging (MRI) findings, and outcomes

of surgery in six patients with spinal EDH.

[l. Materials and Methods

We retrospectively analyzed six patients who underwent
surgery for spinal EDH between April 2004 and May 2010,
Clinical characteristics of the patients were reviewed and
preoperative  MRI findings within 48 hours of symptom
occurrence were analyzed for evidence of cord compression,
extent of EDH, and presence of vascular abnormalities,
Pre- and postoperative neurological status was assessed
comparatively, Presence of possible precipitating factors such

as trauma or bleeding diathesis was also investigated.

lll. Results

Our six patients consisted of three men and three

women, with a mean age of 70 years (range: 54-88
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years), who presented with the back pain or motor weak-
ness. The mean follow-up period was 34 months (range:
2-72 months). Two patients had cardiovascular disease and
were taking warfarin, but the others had no history of
medical comorbidity, Those two patients taking warfarin
had a history of trauma, another one patient experienced
symptoms during a strenuous effort, and the others devel-
oped spontaneously. Before surgery, motor power was grade
III in three patients, grade 0 in two patients, and normal in
one patient. Preoperative MRI showed no vascular abnor-
malities except for the EDH in any patient (Fig. 1-6). At
the last follow-up, all those five patients with motor weak-
ness showed neurological improvement compared to their
preoperative status. There were no complications related to
surgery. All six patients were able to ambulate with or

without an assistive device,

1. Case 1

An 88-year-old woman visited the hospital with right
hemiparesis of grade III and neck pain that had occurred 3
hours before, Her symptoms developed spontaneously with-
out any trauma and she had no history of comorbidity or
medication. MRI taken 36 hours after symptom onset
showed spinal EDH without any vascular lesion on the C4-
5 levels (Fig. 1). Surgery for decompression was performed

48 hours after the onset of weakness. At the last follow up,

Fig. 1. MRI of Case 1

(A) Sagittal T1-weighted image showing the hematoma of iso signal intensity at the C4-5 levels. (B) Sagittal T2-weighted
image showing a high signal intensity with alow signal rim at the C4-5 levels. (C) Axial T1-weighted image showing an iso
signal intensity at the level of maximal cord compression. (D) Axial T2-weighted image showing a high signal intensity with

alow signal rim at the same level.
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her right hemiparesis was slightly improved into grade IV-.

2. Case 2

A 54-year-old man visited the hospital with acute severe
back pain developed during a strenuous exertion, He had
no neurological deficits and history of medication. MRI

within 24 hours after symptom onset disclosed spontaneous

spinal EDH on the C2-T1 levels (Fig. 2). Decompressive
surgery was undertaken 30 hours after the symptom onset.

Postoperatively, his back pain was alleviated immediately.

3. Case 3

A 70-year-old woman was admitted to the hospital due
to the back pain and paraparesis of grade III developed

Fig. 2. MRI of Case 2

(A) Sagittal T1-weighted image showing a mixed iso and high signal intensity at the posterior aspect of the spinal cana at the
C2-T1 levels. (B) Sagittal T2-weighted image showing a mixed high and low signa intensity at the C2-T1 levels. (C) Axial
T1-weighted image showing an iso signal intensity at the level of maximal cord compression. (D) Axial T2-weighted image

showing a high signal intensity at the same level.

Fig. 3. MRI of Case 3

(A) Sagittal T1-weighted image showing an iso signal intensity at the posterior aspect of the C4-T1 levels. (B) Sagittal T2-
weighted image showing a high signal intensity in the posterolateral epidural space of the C4-T1 levels. (C) Axial T1-weight-
ed image showing an iso signal intensity in the posterior epidural space at the level of maximal cord compression. (D) Axia
T2-weighted image showing a high signal intensity at the same level.
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after a minor car accident 48 hours before. She had a his- improved and she was able to ambulate with the assistance
tory of taking warfarin for mitral valve regurgitation, MRI of a cane (motor power of grade IV).

showed an EDH in the posterior aspect of levels C4-T1

(Fig. 3). We delayed surgery for 10 days until her coagu- 4. Case 4

lopathy normalized, and there was no progression of weak-

ness during this time. Postoperatively, her weakness An 82-year-old man was admitted due to paraplegia

Fig. 4. MRI of Case 4
(A) Sagittal T1-weighted image showing an iso signal intensity at the C5-C7 levels. (B) Sagittal T2-weighted image showing
amixed high and low signal intensity at the C5-C7 levels. (C) Axial T1-weighted image showing aniso signal intensity in the
posterolateral epidural space at the level of maximal cord compression. (D) Axial T2-weighted image showing a mixed high
and low signal intensity at the same level.

Fig. 5. MRI of Case 5
(A) Sagittal T1-weighted image showing an iso signal intensity at the C2-T1 levels. (B) Sagittal T1-weighted image a mixed
high and low signal intensity at the C2-T1 levels. (C) Axia T1-weighted image showing an iso signal intensity in the pos-
terolateral epidural space at the level of maximal cord compression. (D) Axial T2-weighted image showing a mixed high and
low signal intensity at the same level.
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occurred within 24 hours. He had not experienced any
trauma and did not have a history of medication. MRI
revealed an EDH located in the right posterolateral space
on levels C5-C7 (Fig. 4). After a surgical decompression
within 48 hours, he was able to ambulate with the assis-
tance of a cane (motor power of grade IV).

5. Case 5

A 64-year-old woman presented with paraparesis of grade
III developed 2 hours before. She had no history of trauma
or medical illness, A spontaneous EDH was diagnosed on
MRI at posterior aspect of the C2-T1 levels (Fig. 5). After
an emergent evacuation of EDH, She recovered completely
from the weakness.

6. Case 6

A 62-year-old man presented with paraplegia (motor
weakness of grade 0) developed after a falling down 3
hours before. He had a history of taking warfarin. MRI
revealed an EDH of the posterior aspect on levels C6-T10
(Fig. 6). With a decompressive surgery undertaken 48
hours after the trauma, his paraplegia recovered up to the

motor power of grade IV™,
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The patient profiles and preoperative MRI findings of
each case are summarized in Table 1.

The pre- and postoperative neurological status and time
intervals between symptom onset and surgery are depicted
in Table 2.

[V. Discussion

Spinal EDH occurring spontaneously or after minimal
trauma has been attributed to wvarious factors, including
coagulopathy or anticoagulation, vascular anomaly, disc her-
niation, Paget s disease of the bone, the Valsalva maneu-
ver, and hypertension.(1,2,8-16) We retrospectively reviewed
records for six patients who experienced spontaneous or
trauma-related spinal EDH and were treated surgically. In
three patients (50%), spinal EDH was not related to any
previously described risk factors: in two patients (33%),
spinal EDH was caused by trauma during anticoagulation
treatment; and in one (17%), by the Valsalva maneuver.

Hematomas occur most commonly at the lower cervical
and thoracolumbar spinal levels, with 86% of hematomas
located on the dorsal aspect of the spinal cord, and the
posterior epidural venous plexus is believed to be the source
of dorsal bleeding.(17,18) In our patients, all of the

hematomas were located on the dorsal aspect of the spinal

Fig. 6. MRI of Case 6

(A) Sagittal T1-weighted image showing an iso signal intensity at the C6-T10 levels. (B) Sagittal T1-weighted image show-
ing amixed high and low signal intensity at the C6-T10 levels. (C) Axia T1-weighted image showing an iso signal intensity
in the posterolateral epidural space at the level of maximal cord compression. (D) Axia T2-weighted image showing a mixed

high and low signal intensity at the same level.
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Table 1. The patient profiles and preoperative MRI findings
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Age (years)/ Time from symptom MRI characteristics

Sex Extent of EDH onset to imaging (hours) TiWI T2WI
Case1l 88/F C4-C5 36 Iso High with low signal rim
Case?2 54/M C2-T1 24 Mixed iso and high Mixed high and low
Case3 T0/F C4A-T1 48 Iso High
Case 4 82/M C5-C7 24 Iso Mixed high and low
Case5 64/F C2-T1 3 Iso Mixed high and low
Case 6 62/M C6-T10 8 Iso Mixed high and low

T1WI, T1-weighted images, T2WI, T2-weighted images; 1so, Iso signd intensity; High, high signal intensity; Low, low signal intensity

Table 2. The pre- and postoperative motor power, severity of cord compression, and time intervals from symptom onset to surgery

Preoperative Postoperative motor ) Severity of cord Time from
motor power power at last follow up F/U period compression at symptom onset
(months) axial image to surgery (hours)

Casel 11 V- 72 < onethird 49

Case 2 \Y, \% 49 < onethird 30

Case 3 11 1\ 47 < onethird 240

Case 4 0 v 40 < onethird 45

Case b I \% 37 < onethird 8

Case 6 0 IV+ 2 One third to half 52

cord, ranging from the mid- or lower cervical to the upper
thoracic level.

Factors associated with good prognosis include a short
interval from symptom onset to surgery, with patients who
undergo evacuation of the hematoma within 24 hours hav-
ing good neurological outcomes.(3) Surgical decompression
within 36 hours in patients with complete sensorimotor loss,
and within 48 hours in patients with incomplete deficits,
has been associated with significantly better outcomes than
surgical decompression performed after this time.(19)
Although a rapid onset of motor deficits has been reported
to result in unfavorable outcomes, others have found no
association between functional outcome and the speed of
neurological deterioration.(3,18)

Among five patients with preoperative weakness, all
showed neurological improvement following surgery, and
finally were able to ambulate with or without an assistive
device, Even the patient who underwent delayed surgery
(Case 3) performed 10 days later to correct a coagulopathy,
showed functional recovery.

There have been no previous reports about the relation-
ship between the extent of spinal cord compression and
prognosis, Of our six patients, five showed compression of

up to one-third of the spinal cord area on axial images

(Fig. 1-5), and another showed compression of half of the
spinal cord (Fig, 6). All those patients, however, showed
motor improvement after a decompressive surgery.

One report reviewed the outcome of surgery in 158 cases
of spinal EDH and found that 95% of patients with
incomplete deficit returned to normal neurology in contrast
to 453% of patients with complete deficit.(3) Our two
patients with paraplegia showed good clinical outcome,

V. Conclusion

Our findings indicate that spinal EDH can occur in
patients without a trauma, bleeding diathesis, or combined
vascular pathology. The surgical outcome of spinal EDH
seems to be satisfactory even in those patients with com-
plete motor deficit. Further study with a larger cohort and
controlled design would facilitate our knowledge of this par-
ticular kind of critical clinical entity.
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