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Introduction
In spontaneous subarachnoid
hemorrhage, patients without
cerebral aneurysms detected on
angiography (non-aneurysmal
subarachnoid hemorrhage (NASAH))
account for 10-15%. These patients
have been treated empirically and
generally show a favorable prognosis.
We retrospectively analyzed clinical
course, complications and prognosis
in NASAH patients.

Methods
We collected information on 317
patients with spontaneous SAH
admitted to our center between 2006
and 2011. Of these 317 patients, 23
(7.3%) were diagnosed with NASAH.
All patients underwent cerebral
angiography and/or 3-dimensional
computed tomography (CT)
angiography. Repeated cerebral
angiography was usually performed
about 2 weeks after first ictus, and
confirmed the absence of both
aneurysms and abnormal vessels.
Based on the results of initial CT or
magnetic resonance imaging, NASAH
patients were classified as
perimesencephalic, convexity or
diffuse type. Clinical course,
complications and Glasgow outcome
scale (GOS) score were compared
between these 3 subgroups.

Results

One patient with systematic sclerosis
suffered convexity SAH twice (GOS
score, 3).  2 patients with convexity
SAH developed intracerebral
hemorrhage.

All patients showed favorable
outcome in perimesencephalic SAH.

A patient with diffuse SAH developed
hydrocephalus (GOS score, 4).

Discussion
The underlying cause of convexity
SAH is varied as described in the
literature 1). Seizures and focal
neurological deficits were more
frequent after convexity SAH.
Although this group generally carries
a more favorable prognosis than that
of aneurysmal SAH, some factors
were reported that relates to poor
outcome 1).

 Beitzke et al. reported subsequent
intracerebral hemorrhage and
ischemic infarctions had contributed
to unfavorable outcomes 1). In our
series, 2 patients complicated ICH
and a patient was GOS III. Further
evaluation is required to identify a
potential underlying cause and direct
therapy specific to origin of SAH.

In our series, patients with
perimesencephalic SAH (PMSAH) tend
to be younger and predominantly
male compared with aneurysmal SAH
as described in the literature.
Hydrocephalus and clinical vasospasm
was not seen in our cases. All had
good prognosis.

Although some reported repeat DSA
was likely to become obsolete 2),
posterior circulation aneurysm should
be ruled out. Schievink et al. reported
that a posterior circulation aneurysm
was found in 2-16% of patients with
3).

Some reported that diffuse SAH was a
subgroup of angiographical  negative
patients who demonstrate significantly
worse clinical courses. Hui HK reported
patients with diffuse SAH were at
increased risk for vasospasm and
hydrocephalus. The morbidity and
outcome rates more closely resemble
that of aneurysmal subarachnoid
hemorrhage 4). For this group of
patients, aggressive management is
important as well as further
investigation of aneurysm4). In our
series, 3/7 patients showed
hydrocephalus and one required VPS.

Conclusions
Although the vast majority of patients
with NASAH showed good prognosis,
some non-negligible complications are
occasionally encountered, such as
hydrocephalus and intracerebral
hemorrhage.
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