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Abstract

Introduction: Non-aneurysmal spontaneous subarachnoid hemorrhage is characterized by an accumulation of a
limited amount of subarachnoid hemorrhage, predominantly around the midbrain, and a lack of blood in the brain
parenchyma or ventricular system. It represents 5% of all spontaneous subarachnoid hemorrhage cases. In spite of
extensive investigation, understanding of the mechanisms leading to perimesencephalic non-aneurysmal subarachnoid
hemorrhage remains incompletely defined. A growing body of evidence has supported a familial predisposition for
non-aneurysmal spontaneous subarachnoid hemorrhage.

Case presentation: A 39-year-old Caucasian man presented with sudden onset headache associated with diplopia. His
computed tomography scan revealed perimesencephalic subarachnoid hemorrhage. A cerebral angiogram showed no
apparent source of bleeding. He was treated conservatively and discharged after 1 week without any neurological
deficits. The older brother of the first case, a 44-year-old Caucasian man, presented 1.5 years later with acute onset of
headache and his computed tomography scan also showed perimesencephalic non-aneurysmal subarachnoid
hemorrhage. He was discharged home with normal neurological examination 1 week later. Follow-up angiograms did
not reveal any source of bleeding in either patient.

Conclusions: We report the cases of two siblings with perimesencephalic non-aneurysmal subarachnoid hemorrhage,
which may further suggest a familial predisposition of non-aneurysmal spontaneous subarachnoid hemorrhage and
may also point out the possible higher risk of perimesencephalic non-aneurysmal subarachnoid hemorrhage in the
first-degree relatives of patients with perimesencephalic non-aneurysmal subarachnoid hemorrhage.

Keywords: Cerebral angiography, Familial subarachnoid hemorrhage, Non-aneurysmal subarachnoid hemorrhage,
Perimesencephalic subarachnoid hemorrhage
Introduction
Spontaneous subarachnoid hemorrhage (SAH) is a devas-
tating clinical problem and is most commonly caused by
a rupture of an intracranial aneurysm. In approximately
15% of patients with spontaneous SAH, the origin of the
hemorrhage cannot be detected, despite extensive diag-
nostic imaging studies, and this is called non-aneurysmal
subarachnoid hemorrhage (NSAH) [1,2]. NSAH can be
subdivided into two different subgroups: perimesencephalic
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non-aneurysmal subarachnoid hemorrhage (P-NSAH)
and non-perimesencephalic non-aneurysmal subarachnoid
hemorrhage (nP-NSAH). P-NSAH is characterized by ac-
cumulation of subarachnoid blood, predominantly around
the midbrain, and a lack of blood in the brain parenchyma
or ventricular system [1,2]. In contrast, computed tomog-
raphy (CT) scans of patients with nP-NSAH reveal bleed-
ing patterns similar to those seen in aneurysmal SAH.
P-NSAH has generally been considered a distinct entity

after the identification of different prognoses from the
other NSAH by van Gijn et al. [2]. Patients with P-NSAH
not only have a much lower risk of morbidity and mortal-
ity than the patients with aneurysmal SAH, but also have
better outcomes than patients with nP-NSAH [1-3].
It has repeatedly been shown that genetic factors play

an important role in the pathogenesis of SAH [4,5]. An
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apparent relationship between genetic factors and P-NSAH
has not been defined; however, accumulating reports of fa-
milial cases of P-NSAH and nP-NSAH raise the question
of whether there are genetic factors that play an important
role in the development of SAH [6,7].
We report the cases of two siblings with P-NSAH,

which suggest first-degree relatives of individuals with
this entity may have a higher risk for SAH.

Case presentation
Case 1
A 39-year-old otherwise healthy Caucasian man presented
with spontaneous, sudden onset headache associated with
diplopia lasting for several minutes. The most severe
headache episode lasted for about 15 minutes. During ad-
mission, the intensity of his headaches diminished signifi-
cantly along with an improvement of the diplopia. On
admission, he was awake, alert and fully oriented with flu-
ent speech. He had no focal neurological deficits except
nuchal rigidity. He was a non-cigarette smoker with no
significant past medical history. A CT of his head without
contrast revealed subtle subarachnoid hemorrhage within
the interpeduncular and ambient cisterns (Figure 1A and
1B). A subsequent lumbar puncture was found positive.
He was admitted to our neurosurgical intensive care

unit (N-ICU) for observation and further work-up. Coagu-
lation studies were normal. Further evaluation with mag-
netic resonance imaging and angiography of his head and
neck and 4-vessel cerebral angiogram did not show any
abnormalities (Figure 2A-2C). Venous phases of the cere-
bral angiograms showed a Type C variant of the basal vein
of Rosenthal (BVR) draining into the superior petrosal
sinus on the left side and a small and hypoplastic Type A
variant of BVR on the right side (Figure 2D and 2E). His
symptoms improved and eventually he was discharged 1
Figure 1 Case 1. Axial non-contrast computed tomography of the head (A
interpeduncular and ambient cisterns.
week after the bleeding. On follow-up at 2 years, no
neurological deficit and no recurrent subarachnoid
hemorrhage were observed.

Case 2
A 44-year-old otherwise healthy Caucasian man, the older
brother of the first case, presented with the spontaneous
acute onset of headache. He denied loss of consciousness,
vision loss, nausea, vomiting, numbness, weakness and
dizziness. On neurological examination, he was awake,
alert and fully oriented with fluent speech. In the presence
of slight nuchal rigidity, he had full motor strength with
no sensory deficit in all four extremities and his cranial
nerves were intact. He was a non-cigarette smoker and
had no significant medical history except inguinal hernia
repair. Family history was positive for P-NSAH in younger
brother (Case 1), which was diagnosed 1.5 years previ-
ously. A non-contrast axial CT scan of his head revealed a
perimesencephalic SAH pattern and no evidence of intra-
ventricular or intraparenchymal blood and hydrocephalus.
The center of bleeding was located anterior to the mid-
brain (Figure 3A and 3B).
He was admitted to our N-ICU for observation and

further work-up. No abnormality was found in the co-
agulation studies. He underwent additional multiple im-
aging studies, including CT and CT angiography of his
head and neck (Figure 4A and 4B) and 4-vessel cerebral
angiograms. None of these diagnostic studies showed
the source of this SAH. Venous phases of the angio-
grams showed a Type A variant of BVR on the left side
and a Type B variant of BVR on the right side (Figure 4C
and 4D). His symptoms continued to improve and eventu-
ally he was discharged 1 week after the bleeding. A repeat
cerebral angiogram 3 months later again confirmed the
absence of any aneurysm and vascular abnormality. On 1
and B) shows a small amount of subarachnoid blood (circle) in the



Figure 2 Case 1. Axial magnetic resonance angiography (A, B and C) shows a Type A basal vein of Rosenthal on the right side (arrow head in
A) and a Type C basal vein of Rosenthal on the left side (arrows in A, B and C). Lateral view of the venous phase of the internal carotid artery
angiogram (D and E) shows a hypoplastic Type A basal vein of Rosenthal on the right side (arrow in D) and a Type C basal vein of Rosenthal
draining into the superior petrosal sinus on the left side (arrow in E).

Figure 3 Case 2. Axial non-contrast computed tomography of the head (A and B) shows perimesencephalic spontaneous subarachnoid
hemorrhage (circle) with the center of bleeding located anterior to the midbrain.
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Figure 4 Case 2. Axial computed tomography angiography of the head (A and B) shows a Type B basal vein of Rosenthal on the right side
(arrow head in A) and a Type A basal vein of Rosenthal on the left side (arrows in A and B). Lateral view of the venous phase of the internal
carotid artery angiogram (C and D) shows a Type B basal vein of Rosenthal on the right side (arrow in C; the basal vein of Rosenthal is not
visualized anteriorly) and a Type A basal vein of Rosenthal on the left side (arrow in D).
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year follow-up, his neurological examination was normal
and no recurrent subarachnoid hemorrhage was observed.

Discussion
P-NSAH was first described by van Gijn et al. [2] and
characterized by subarachnoid blood predominantly
around the mesencephalon without any vascular path-
ology or any other source of bleeding [2,3]. The typical
Table 1 Spontaneous perimesencephalic subarachnoid hemor

Authors Age Gender Complaint at presen

Tielman et al. [7] Patient 1 51 years Man Headache, vomiting,
left gaze diplopia

Patient 2 50 years Woman Headache, loss of
consciousness, vomit

Cikla et al.
(this article)

Patient 1 39 years Man Headache, diplopia,
nuchal rigidity

Patient 2 44 years man Headache, slight
nuchal rigidity
CT pattern of P-NSAH has been described by Rinkel et al.
as follows: 1) subarachnoid blood around the mesenceph-
alon, with possible extension to the posterior part of the
interhemispheric fissure without complete filling of the
fissure; 2) extension of the subarachnoid blood to the
basal part of the sylvian cistern; 3) minimal sedimentation
of intraventricular blood; 4) absence of intraventricular
blood [8]. While both arterial and venous origins have
rhage in siblings

tation Risk factors for
spontaneous
subarachnoid
hemorrhage

Follow up Basal vein of
Rosenthal
(right/left)

No No recurrent subarachnoid
hemorrhage and no
neurological deficits

Type C/Type C

ing
No No recurrent subarachnoid

hemorrhage and no
neurological deficits

Type C/Type C

No No recurrent subarachnoid
hemorrhage and no
neurological deficits

Type A/Type C

No no recurrent subarachnoid
hemorrhage and no
neurological deficits

Type B/Type A
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been postulated as the source of hemorrhage, the precise
etiology of P-NSAH remains enigmatic despite extensive
diagnostic investigation [1,3]. A non-arterial origin has
been proposed in the literature due to infrequent loss of
consciousness, lack of blood in the brain parenchyma or
ventricular system, and low incidence of vasospasm and
hydrocephalus. Furthermore, accumulation of subarach-
noid blood around the brainstem has drawn the attention
of investigators to variations of the perimesencephalic and
deep cerebral veins [8]. Typically, blood is found in the
interpeduncular, crural and ambient cisterns, all of which
have a close relationship with the BVR.
A growing body of evidence has supported the role of

anatomic variations of this vein as a critical contributor
to P-NSAH pathogenesis [9-12]. Watanabe et al. studied
the relationship between P-NSAH and variations of deep
cerebral veins in particular BVR and classified the ven-
ous drainage of BVR into three types [12]. Type A is the
normal continuous pattern, in which the BVR is con-
tinuous with the deep middle cerebral vein and drains
mainly to the vein of Galen (VG). Type B is a normal
discontinuous pattern with drainage anterior to uncal
veins and posterior to VG. Type C is a primitive variant
with drainage to other veins but not to the VG. In a
study by Watanabe et al., Type C variants of the BVR on
one or both sides were identified in all patients with P-
NSAH . Moreover, the Type C pattern was found much
more frequently in patients with P-NSAH than in pa-
tients with aneurysmal SAH [12]. Similar findings have
been later reported by different groups [9-11]. In these
studies, in addition to Type C, Type B also was found to
be associated with P-NSAH more frequently than SAH
[9,10]. All venograms of our two patients have been retro-
spectively reviewed by two separate neuroradiologists who
confirmed the presence of a Type C variant on the left side
in patient 1 and a Type B variant on the right side in pa-
tient 2. Both patients had Type A on the contralateral side
(Figures 2D, 2E and 4C, 4D).
A series of reports have highlighted the critical role of

genetic factors in the pathogenesis of aneurysmal SAH
[4-7,13]. A large population-based study by Bor et al. re-
vealed that people with two first-degree relatives affected
with SAH have a higher risk of SAH in comparison with
individuals with just one affected first-degree relative [4].
Furthermore, Bromberg et al. have shown that the SAH
occurrence in first-degree relatives is up to seven times
greater than in second-degree relatives [13]. It is suggested
that the first-degree relatives of patients with aneurysmal
SAH are at a higher risk of bleeding than the general
population, similar results for NSAH have not been re-
ported however [4,5,13].
Although the etiology of NSAH has not been deter-

mined, some risk factors for NSAH have been defined,
such as: female sex, arterial hypertension, smoking, and
excessive use of alcohol [14,15]. There are only two case
reports describing an association between the familial
predisposition of venous system variants and NSAH in
the literature [6,7]. Type C variant of the BVR has been
reported in two first-degree relatives with P-NSAH [7]
(Table 1); however, three siblings with NSAH (one with
nP-NSAH, two of them with P-NSAH) have been de-
scribed with no report of BVR variant [6].
Our report is the second familial occurrence of P-NSAH

in two siblings with Type B and Type C BVR variants.

Conclusions
In a concise manner, our report together with the previous
reports [6,7] suggest that a positive family history in first-
degree relatives of P-NSAH accounts for higher risk of
P-NSAH. Further investigation, however, is necessary to
illuminate the precise role of familial inheritance in
pathogenesis. In addition, reporting new aspects of such
rare associations would help physicians to better under-
stand the underlying pathology in these types of inad-
equately explained clinical entities.

Consent
Written informed consent was obtained from the patients
for publication of this case report and any accompanying
images. Copies of the written consents are available for
review by the Editor-in-Chief of this journal.
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