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OBJECTIVE AND IMPORTANCE: The occurrence of spontaneous spinal
subarachnoid hematoma of unknown pathogenesis is extremely rare. In
the cases reported to date, the hematoma, located dorsal to the spinal
cord (dorsal type), has caused paraplegia and has required emergency

surgical intervention.

CLINICAL PRESENTATION: We examined two patients who sustained spon-
taneous spinal subarachnoid hematoma. Both experienced sudden back
pain, but there were no symptoms of spinal cord compression. Magnetic
resonance imaging revealed spinal subarachnoid hematoma located ven-
tral to the spinal cord (ventral type).

INTERVENTION: Both patients were treated conservatively, and follow-up
examinations have revealed that they have remained neurologically nor-
mal for 7 years and 6 months, respectively.

CONCLUSION: We postulate that there are two types of spontaneous spinal
subarachnoid hematoma of unknown pathogenesis (ventral and dorsal
types), each of which presents a distinct clinical picture and prognosis.
Ventral type hematoma may be one of the causes of acute back pain, and
because of its benign prognosis, surgical treatment may not be necessary.

(Neurosurgery 41:691-694, 1997)
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Spinal subarachnoid bleeding rarely
occurs. It represents less than 1% of
all cases of subarachnoid hemorrhage or
hematoma (20). In previous reports,
there has not been a distinction between
spinal subarachnoid hemorrhage and
hematoma. However, in this report, we
define subarachnoid hematoma as a lo-
calized congealed clot in the subarach-
noid space, whereas subarachnoid hem-
orrhage implies a diffuse hemorrhage in
the subarachnoid space. The many
causes of spinal subarachnoid hemor-
rhage, or hematoma, include trauma
(often caused by lumbar puncture), vas-
cular lesions (arteriovenous malforma-

tions, arteriovenous fistula, aneurysm),
neoplastic lesions, coagulopathy, periar-
teritis nodosa, systemic lupus erythem-
atosus, hypertension, coarctation of the
aorta, and Behget’s disease (1-8, 10-13,
15, 18, 20). Spontaneous spinal sub-
arachnoid hemorrhage/hematoma of
unknown pathogenesis was first re-
ported in 1937 by Slavin (17), and it
remains difficult to rule out the under-
lying causes of the disease without se-
lective spinal angiography, computed
tomography (CT), magnetic resonance
imaging (MRI), or autopsy. In this strict
sense, only seven cases of spontaneous
spinal subarachnoid hematoma of un-

known pathogenesis, to our knowledge,
have been reported in detail to date (9,
12, 14, 15, 18, 19). Whereas the patients
in all these cases developed motor and
sensory deficits of the legs, we will re-
port two additional cases with different
clinical presentations.

CASE REPORTS
Patient 1

A 30-year-old woman was awakened
during the night with sudden upper
back pain and vomiting. The patient
was admitted to the local hospital,
where a spinal tap revealed bloody ce-
rebrospinal fluid. CT of the brain dis-
closed nothing abnormal, and, 2 days
later, the patient was transferred to us
for further evaluation. At admission,
she was neurologically normal, except
for slight nuchal rigidity. Neither her
personal medical history nor that of her
family revealed any predispositions to
such an occurrence. Laboratory data
were within normal limits. On Day 7,
MRI disclosed spinal subarachnoid he-
matoma at levels C7-T6. Subarachnoid
hematoma was located mainly ventral
to the spinal cord. Only a slight com-
pression of the spinal cord was revealed
(Fig. 1, A and B). Selective spinal angiog-
raphy and four-vessel study of the cere-
bral vessels revealed nothing abnormal.
Follow-up MRI on Day 29 disclosed no
abnormalities (Fig. 1C). The patient was
discharged 1 month after ictus with no
neurological deficits. There has been no
recurrence of spinal subarachnoid he-
matoma for 7 years. The patient was
completely healthy, and repeated MRI
revealed nothing abnormal at the most
recent follow-up examination.

Patient 2

A 56-year-old woman experienced
sudden lumbago while eating dinner
and was taken to the local hospital. She
underwent abdominal examinations, in-
cluding CT, echography, and fiber-
scopic examination of the upper gastro-
intestinal tract. These examinations
revealed nothing abnormal. The next
day, a spinal tap, which was carried out
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FIGURE 1. A, magnetic resonance
images (T1-weighted spin-echo images
at 0.5 T) of a 30-year-old woman. B
and C, axial images of level T3. A and
B, images obtained on Day 7, showing
subarachnoid hematoma extending
from level C7-T6 ventrally to the spinal
cord. There is no severe compression of
the cord. C, follow-up magnetic reso-
nance images obtained on Day 29. No
abnormality is revealed.

in response to the patient’s complaints
of a headache, revealed bloody cerebro-
spinal fluid. CT and MRI of the brain
disclosed nothing abnormal. Spinal MRI
on Day 7 revealed spontaneous spinal
subarachnoid hematoma at levels T11-
L2. On axial images, the hematoma was
mainly located ventral and right Iat-
eral to the spinal cord (Fig. 2, A and B).
The patient was transferred to us for
further examination (spinal angiogra-
phy) 3 weeks after ictus. At admission, the
patient was completely healthy except for
lumbago predominantly on the right side.
She had undergone bilateral removal of
an ovarian cyst approximately 30 years
before our examination but was otherwise
healthy. Laboratory data were within nor-
mal limits. Selective spinal angiography
disclosed nothing abnormal. She was dis-
charged 1 week later with no neurological
deficits and was healthy at the follow-up
examination 6 months after ictus.

DISCUSSION

Spinal hemorrhage/hematoma may
be epidural, subdural, subarachnoidal,
or intraparenchymal. Spinal subarach-
noid hematoma rarely occurs relative

N IERTYw

FIGURE 2. A, 56-year-old woman.
Magnetic resonance images (T1-
weighted spin-echo images at 1.0 T).
The axial image is at level T11. A and
B, on Day 7, subarachnoid hematoma
extends from level T11-L2. Hematoma
is mainly located ventrally and right
laterally to the spinal cord.

to epidural and subdural hematoma
(13). The spontaneous occurrence of
subarachnoid hematoma of unknown
pathogenesis is extremely rare; only
nine cases, including the two cases de-
scribed in the present report, have been
reported (9, 12, 14, 15, 18, 19). Among
these nine, the hematomas have been
located predominantly at the thoracic or
thoracolumbar levels (Table 1). The nine
patients include five men and four
women, with ages ranging from 30 to 81
years and an average age of 58 years.

Clinical manifestations include back
pain, lumbago, paraparesis, sensory dis-
turbance, urinary incontinence, loss of
sphincter control, and consciousness
disturbance. In the seven previously
reported cases, the patients developed
paraparesis or paraplegia resulting
from hematoma. In this group, sub-
arachnoid hematoma was mainly lo-
cated dorsal to the spinal cord, com-
pressing it to a degree sufficient to cause
neurological deficits (dorsal type). The
two cases reported here have com-
pletely different clinical presentations,
including sudden back pain but no
neurological deficits. In this type, the
subarachnoid hematoma was located
mainly ventral to the spinal cord, with
only slight compression of the spinal
cord (ventral type).

In the diagnosis of spontaneous spi-
nal subarachnoid hematoma, MRI plays
an important role in delineating the ex-
tension of the hematoma and in disclos-
ing the relationship between the hema-
toma and the spinal cord (12, 18). CT has

a more limited role because the lesion is
located within the bony spinal column
and, therefore, precise detection of the
hematoma is less likely. Myelography
has little diagnostic value in the era of
MRI because it sometimes gives a false
impression of the epidural mass or in-
traparenchymal mass (12). Computed
tomographic myelography can be mis-
leading because when the contrast ma-
terial does not permeate the cleavage
between the spinal cord and the hema-
toma, the computed tomographic my-
elogram’s images are similar to the in-
tramedullary mass (12). Selective spinal
angiography is necessary to rule out the
underlying vascular diseases, but when
emergency decompressive surgery is
necessary, spinal angiography should
be forgone in the interest of rapid inter-
vention (8). In this situation, spinal MRI
may produce information on the vascu-
lar malformation that may be expressed
as signal void.

Six of the seven previously reported
cases were treated with surgical re-
moval of the hematoma, whereas our
two cases and one previously reported
case were conservatively treated. Early
diagnosis and rapid operative removal
of the hematoma for symptomatic pa-
tients have been advocated (18). The du-
ration between onset and surgical inter-
vention, preoperative neurological status,
and rapidity of the symptomatic presen-
tation have all significantly influenced
outcomes (9, 18). In the surgical group,
good recovery has been reported in four
cases, with no recovery reported in an-
other two cases. In the conservatively
treated group, good recovery has been
reported in all three cases.

There have been no previously pub-
lished reports on the long-term follow-up
of spontaneous spinal subarachnoid he-
matoma of unknown pathogenesis. We
have followed up Patient 1 for 7 years,
with no observations of recurrence. We
also followed up Patient 2 for 6 months,
with no signs of recurrence. Sunada et al.
(18) reported that, based on personal com-
munications, their patient showed no re-
currence and remained neurologically
normal for 4 years. Thus, spontaneous
spinal subarachnoid hematoma of un-
known pathogenesis is essentially a non-
recurrent disease. A patient who over-
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TABLE 1. Spontaneous Spinal Subarachnoid Hematoma of Unknown Pathogenesis: Review of the Literature”
. Hematoma Hematoma
Series (Ref. No.) Age (yr)/Sex Dx Tool extent location Surgery Symptoms Recovery
Plotkin et al., 1966 (15) 48/M  Myelo T6-T9? Dorsal Yes Drowsy/paraparesis  Good
Plotkin et al., 1966 (15) 81/M  Myelo T6-L3 Dorsal Yes Paraplegia None
Swann et al., 1984 (19) 72/M  Myelo/angio L4-L5 ? No Confusion/paraparesis Improved
Gambacorta et al., 1987 (9) 55/M  CT/myelo T12 Dorsal Yes Paraparesis Good
Hiyama et al., 1990 (12) 56/F Myelo/angio/CT/MRI  C7-L4 Dorsal Yes Drowsy/paraparesis ~ Good
Pau et al., 1991 (14) 60/M  Myelo/angio T3-T7 Dorsal Yes Confusion/paraplegia None
Sunada et al., 1995 (18) 66/F Angio/MRI T2-T6 Dorsal Yes Paraplegia Good
Present report, Case 1, 1996  30/F Angio/MRI C7-Té Ventral  No Pain Good
Present report, Case 2, 1996 56/F Angio/MRI T11-L2 Ventral No Pain Good

 angio, angiography; CT, computed tomography; Dx, diagnostic; MRI, magnetic resonance

comes the first bleeding is unlikely to
experience further bleeding.

The true mechanism of spontaneous
subarachnoid hematoma reported here
remains unknown. One proposed chain
of causation, however, is minor trauma,
which produces rapid changes of the in-
trathoracic and intra-abdominal pressure.
This, in turn, causes increased intralumi-
nal pressure and subsequent tearing of
vessels within the subarachnoid space
(16). Cerebrospinal fluid may dilute a sub-
arachnoid hematoma. Furthermore, defi-
brination by pulsation of the spinal cord
may reduce the likelihood of a subarach-
noid hematoma forming (13). Mechanical
obstacles within the spinal column such
as spondylosis, disc herniation, arach-
noiditis, or thickening of the yellow liga-
ment may contribute to the formation of
subarachnoid hematoma. Massive and
rapid subarachnoid bleeding may also re-
sult in subarachnoid hematoma.

We think that spinal subarachnoid
bleeding (either hemorrhage or hema-
toma) of unknown pathogenesis that
causes acute back pain is more preva-
lent than reports suggest. Many cases
do not reach medical attention because
of their minor clinical symptoms. Few of
them may form subarachnoid hematoma,
which may or may not cause spinal cord
compression. Spontaneous spinal sub-
arachnoid hematoma of unknown patho-
genesis may manifest itself in a wide va-
riety of clinical presentations, ranging
from no neurological deficits to paraple-
gia and altered consciousness. We postu-
late that there are two types of spontane-
ous spinal subarachnoid hematoma of
unknown pathogenesis, i.e., a hematoma
located ventral to the spinal cord (ventral
type) that causes acute back pain and

minimal neurological deficits but does not
necessitate surgical treatment and can be
treated conservatively and a hematoma
located dorsally to the spinal cord (dorsal
type) that may require surgical interven-
tion. If the patient has come through the
acute stage, recurrence of spontaneous
spinal subarachnoid hematoma is less
likely. Finally, an accumulation of data
regarding this disease is necessary to clar-
ify its clinical picture.
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COMMENTS

Komiyama et al. concisely report their
experience with two ventral spontaneous
spinal subarachnoid hematomas of un-
known pathogenesis. Their observation
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that the ventral location of spinal sub-
arachnoid hematoma formation is per-
haps more “benign” than dorsal types is
of significance. The observation of such a
hematoma in a patient with acute back
pain and no neurological deficit should
warrant a conservative nonoperative ap-
proach in most cases. The observations of
Komiyama et al. should heighten the
awareness of neurosurgeons regarding
this entity and provide a clinical founda-
tion toward the determination of manage-
ment strategies.

Edward C. Benzel
Albugquerque, New Mexico

This report documents the rare oc-
currence of spontaneous ventral sub-

arachnoid hematoma. Although the two
reported cases had a different presenta-
tion from previously reported dorsal sub-
arachnoid hematomas, further experience
with these rare lesions will be necessary
to be able to identify a distinct pathogen-
esis, natural history, and management
strategy. Ultimately, like spontaneous
epidural hematomas, the decision for sur-
gical evacuation of a spontaneous sub-
arachnoid hematoma will be based more
on the particular clinical circumstance
than the transverse location of the lesion.

Paul C. McCormick
New York, New York

The authors demonstrate that sponta-
neous intraspinal extramedullary hema-

toma may present as acute back pain
without neurological deficit and that
surgical treatment may not be neces-
sary. One of the proposed mechanisms,
i.e., increased intraluminal pressure sec-
ondary to increased intrathoracic pres-
sure, seems unlikely inasmuch as trans-
luminal pressure would not be affected.
Because two patients sustained hema-
toma ventral to the cord without neuro-
logical deficit does not mean that all
hematomas in this location will have the
same effect on the spinal cord. Neo-
plasms in the same location have been
demonstrated to produce myelopathy.

Sanford J. Larson
Milwaukee, Wisconsin
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