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back pain, left leg pain and headache with left leg weakness. She 
had no history of trauma, physical exertion, or anticoagulant 
therapy. The routine blood investigations were normal. A neuro-
logical examination revealed grade III/V and IV/V motor weak-
ness in the proximal and distal left leg, respectively. There were 
no sensory abnormalities including touch, pain and vibration. 
Deep tendon reflexes were decreased at the left leg and no Babin-
ski signs were noted. She had bladder retention, but the anal 
sphincter tone was intact. Magnetic resonance (MR) imaging re-
vealed an area of slightly high signal intensity on the T1-weighted 
image and a low signal area on the T2-weighted image from T7 
to S1, suggesting an acute SSDH and/or SSAH (Fig. 1A, B, C). 
MR imaging did not show any evidence of vascular abnormali-
ties within the lesion levels.

Surgical removal of the hematoma was delayed because the 
motor weakness, leg pain and bladder retention had improved 
spontaneously one day after admission. However, the bladder 
retention relapsed 6 days after admission. She could not initiate 
the voiding and residual urine was 500-850 mL. The follow up 
MR imaging obtained on the same day showed no evidence of 
rebleeding but a 1 cm diameter-sized intradural extramedullary 
round mass between the T12 and L1 levels (Fig. 1D, E, F). Sub-
sequent spinal angiography was performed but no vascular ab-
normality was revealed. A laminectomy from T12 to L1 was 
performed to surgically remove the hematoma and mass lesion. 
After the SSDH and SSAH had been removed completely, a 
1.0×0.8 cm, dark-bluish mass was found. The mass had a feed-
ing artery and a draining vein but no adhesions to the nerve 
roots, dura, or spinal cord (Fig. 2). The mass was excised com-

INTRODUCTION

Spinal subdural hematoma (SSDH) or subarachnoid hemato-
ma (SSAH) is a rare entity that causes spinal cord or nerve root 
compression and is usually managed as a surgical emergency. 
The condition may present after major or minor trauma, or fol-
lowing lumbar puncture. It can also occur spontaneously in pa-
tients with coagulation abnormalities, underlying neoplasm or 
arteriovenous malformation (AVM)7). In particular, vascular 
malformations not visible on an angiogram are called angio-
graphically occult vascular malformations (AOVM). Cavernous 
malformations are the most common type of AOVM, whereas 
non-cavernous AOVM of the spinal cord are quite rare 2,12).

We report a case of non-traumatic SSDH and SSAH with a low-
er thoracic intradural extramedullary AOVM presenting as sud-
den onset painful leg weakness with a bladder dysfunction1,7,8). 
The discussion focuses on the clinical presentation, image find-
ings and therapeutic features.

CASE REPORT

A 59-year-old woman suffered from a sudden onset of low 
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derwent an exploration. The surgical finding revealed only a 
small hematoma but severe adhesion between the arachnoid 
membrane and cauda equina. After removing the adhesion, the 
patient recovered without pain, weakness and any sphincter 
dysfunction. At the 6 month follow-up, the patient was asymp-
tomatic. MR imaging revealed no vascular abnormality and 
resolution of the hematoma (Fig. 4).

DISCUSSION

Acute SSDH and SSAH are rare dis-
orders causing compression of the spi-
nal cord, cauda equina and nerve root. 
Unlike the intracranial subdural space, 
the spinal subdural space is an avascular 
space, and the subdural hemorrhage 
may originate in the more vascular 
subarachnoid space and pass through 
the rents of the thin and delicate arach-
noid membrane5,9,11). Some authors re-
ported cases of simultaneous SSAH 
and SSDH, which support the theory 
that spontaneous SSDH might origi-
nate in the subarachnoid space, dissect 
the arachnoid membrane and spread 
into the subdural space10).

MR imaging best shows the extent of 
the hemorrhage and delineation from 
the epidural space. Differentiating be-
tween a subdural and subarachnoid he-
matoma is difficult, and in some cases, 
only surgical exploration will demon-
strate the precise location of the hema-
toma. However, pure SSAH as in this 
case can be easily differentiated from 
the subdural hematoma. SSAHs are lo-
cated within the thecal sac without an 
inverted “Mercedes star sign”, which is a 
typical finding in subdural hematoma4). 
MR imaging also can demonstrate a 

pletely (Video). The postoperative bladder retention and left leg 
pain had resolved completely. The histopathological examina-
tion revealed hemorrhagic necrosis of the vascular wall and 
mainly fibrinoid material with hemorrhage, but there were no 
features of cavernous malformations (Fig. 3).

Ten days after surgery, the bladder retention had relapsed 
again. She had no sensation of bladder fullness. The MR imag-
ing suggested a remaining chronic subdural hematoma. Because 
the symptoms had not improved despite steroid treatment and 
successful draining of the hematoma by lumbar tapping, she un-

Fig. 1. The initial magnetic resonance (MR) image shows (A) a heterogeneous, slightly hyper-intense 
abnormal signal in the spinal canal on the sagittal T1-weighted image and (B) a low signal on the sag-
ittal T2-weighted image. The axial T2-weighted images (C) demonstrate the subdural location of the 
hematoma in the dural sac. Follow up MR image (D, E, and F) shows a nodular mass (arrow) between 
the T12 and L1 level. The lesion is iso-intense to the spinal cord on the T1-weighted imaging and 
slightly hypointense to the spinal cord on the T2-weighted image but had no vascular flow voiding. 
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Fig. 2. Intraoperative photographs : (A) Once the subdural hematoma had been evacuated, the arachnoid membrane is found to be bluish in color with a 
tendency to bulge. (B) Dark-bluish mass measuring 1.0×0.8 cm is found, with a feeding and draining vessel (arrow), but no adhesions to the nerve roots, 
dura and spinal cord. (C) The excised mass is brownish red soft tissue with vessel stumps. 
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better underlying cause of the hematoma and can identify any 
alternate causes of the clinical features, such as tumors and vas-
cular malformations5,9,11). AVMs are best demonstrated on the 
gradient echo sequences. In the absence of any features sugges-
tive of a spinal vascular lesion on MR imaging, spinal angiogra-
phy is the best modality for identifying vascular malformations. 
In addition, spinal angiography can define the feeding vessels, 
collateral supply, normal spinal vascular anatomy and venous 
drainage of lesions discovered by MR imaging6). 

In the present case, an intradural extramedullary mass was 
found between the T12 and L1 levels but extensive spinal angi-
ography did not reveal any vascular abnormalities. Several ex-
planations have been proposed for the failure of angiography to 
depict vascular malformations in the brain : 1) small size, 2) 
separation from the main vascular supply, 3) compression by 
an adjacent clot, or 4) destruction caused by hemorrhage and 
thrombus3,12). The slow blood flow or hypercoagulable state can 
cause thrombosis in vascular malformations2,3). It is believed 
that its small size and compression by an adjacent massive he-
matoma are the most likely reasons for why it was not recog-
nized by spinal angiography.

There are several reports of the spontaneous resolution of 
neurological deficits in those who had mild neurological symp-
toms or rapid improvement in disable symptoms during the clin-
ical course7,13). Most of those patients showed clinical improve-
ment at least 2 days after the onset of symptoms. The precise 
mechanism for the spontaneous resolution of symptoms is un-
clear13). The prognosis is variable and the precipitating factors 
are still speculative. The patients usually demonstrate slow but 
good neurological recovery. Although there are several case re-
ports of SSAH with spontaneous resolution, the urgent decom-
pressive surgery has been primary treatment for SSAH in case of 
which the neurological state deteriorates progressively8,11). In the 
present case, surgical removal of the hematoma was delayed be-
cause of rapid resolution of neurological deficit. But, urgent sur-
gical hematoma removal was performed when the neurological 
symptoms relapsed and deteriorated progressively, follow up MR 
imaging revealed the intradural extramedullary mass.

CONCLUSION

We report that spinal intradural extramedullary AOVMs show 
spontaneous SSDH and SSAH. This case suggests that bleeding 
due to spinal AOVM should be considered, even when angiog-
raphy result is negative. Complete surgical removal, if possible, 
should be considered for symptomatic patients with AOVMs.
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