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Abstract

A 60-year-old male presented with subarachnoid hemorrhage (SAH) of unknown origin and died of
peritonitis 2 months after the ictus. Computed tomography on admission revealed localized hemorrhage
at the interpedunclar cistern and sedimentation in both posterior horns. Repeat angiography could not
detect any aneurysm. Postmortem histological examination revealed disruption of the wall associated
with intramural hemorrhage at the top of the basilar artery, and subintimal hemorrhages of the lower
basilar artery and the left vertebral artery. Arterial dissection of the vertebrobasilar system may be a
cause of SAH of unknown origin including perimesencephalic hemorrhage.
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Introduction

Four-vessel angiography detects no aneurysm in
15% to 20% of patients with spontaneous
subarachnoid hemorrhage (SAH)® and two-thirds of
these patients have a perimesencephalic pattern of
hemorrhage.****'® Perimesencephalic hemorrhage
is a non-aneurysmal and benign form of SAH detect-
ed by early computed tomography (CT). The cause of
this type of SAH is obscure, because the outcome is
generally good and no postmortem studies have
been conducted."”*'¥ On the other hand, dissecting
aneurysm, especially of the vertebrobasilar system,
is one cause of SAH of unknown origin.'” We report
an autopsy case with vertebrobasilar artery dissec-
tion and discuss the cause of unknown origin SAH
including perimesencephalic hemorrhage.

Case Report

A 60-year-old male presented with a 4-day history of
gradually progressive headache and subsequent
vomiting followed by loss of consciousness on June
24, 1992. On admission, his Glasgow Coma Scale

Received December 5, 1996;  Accepted March 25,

1997

612

score was 7 (E1, V1, M5). After admission, he re-
covered consciousness, and mild dysphagia and left
pharyngeal hyporeflexia were observed.

CT revealed localized hemorrhage in the inter-
peduncular cistern and sedimentation in both
posterior horns, as well as bilateral ventricular dila-
tation (Fig. 1). Cerebral angiography demonstrated
wall irregularity of the left vertebral artery (VA) and
basilar artery (BA), but no apparent vascular disord-
er including aneurysmal formation (Fig. 2). The
right VA was thicker than the left VA without any
wall irregularity, and the BA was fully visualized on
right vertebral angiography. T;-weighted sagittal
magnetic resonance (MR) imaging on July 2 demon-
strated an interpeduncular clot and a linear high sig-
nal intensity running parallel with the flow void of
the BA. There was continuity between this clot and
the linear high signal intensity (Fig. 3). Repeat ver-
tebral angiography on July 3 revealed more marked
wall irregularities of the left VA and the lower part
of the BA, but did not visualize the distal BA. Based
on these findings, left VA and BA dissecting
aneurysm with a rupture site at the top of the BA
was diagnosed, although angiography did not reveal
the site of the arterial dissection.

The VA and lower BA were directly approached
via a left suboccipital craniectomy on July 4. An old
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Fig. 1 Computed tomography scans on admission
revealing accumulation of blood in the inter-
pedunclar cistern and sedimentation in
both posterior horns of the lateral ventricle
with mild ventricular dilatation, but no ex-
tension of blood to the sylvian fissures or
the interhemispheric fissure.

Fig. 2 Left vertebral angiograms 12 hours after the
ictus disclosing wall irregularity of the left
vertebral artery and basilar artery but no ap-
parent vascular disorders including
aneurysm.

subarachnoid clot at the prepontine cistern and mod-
erate dilatation of the left VA were found. Proximal
clipping of the VA was performed just distal to the
posterior inferior cerebellar artery, although the site
of the aneurysm could not be confirmed. The
postoperative course was uneventful. Two months
later, the patient died of peritonitis resulting from
perforation of a duodenal ulcer.

Autopsy identified various morphological features
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Fig. 3 T,-weighted sagittal magnetic resonance im-
ages demonstrating a clot at the interpedun-
cular cistern (arrewhead) and a linear high
signal intensity (arrow) running parallel
with the flow void of the basilar artery (dou-
ble arrow).

including an organized clot at the bifurcation of the
BA. There were no apparent pathological findings of
the brain or the vessels, and no abnormally dilated
vein or venous malformation in the perimesen-
cephalic region.

Histopathological examination of serial sections
of the bilateral VAs and BAs and the circle of Willis
found: wall disruption with organized intramural
hemorrhage at the top of the BA; subintimal hemor-
rhage at the lower portion of BA; and subintimal
hemorrhage at the distal portion of the left VA (Fig.
4). Examination of the top of the BA revealed that
the internal elastic lamina had been destroyed and
the media was thinned and had lost its normal struc-
ture, suggesting a repair process after disruption of
the vascular wall (Fig. 5). Thin subintimal hemor-
rhage was observed in the middle BA. However,
there was no apparent connection between the in-
tramural hemorrhage at the top of the BA and the
subintimal hemorrhage of the lower BA (Fig. 4).

Discussion

The clinicopathological features of intracranial dis-
secting aneurysm associated with SAH have recent-
ly been described,”'” and this disease may be one of
the causes of SAH of unknown origin.'” However,
dissecting aneurysm has unique and varied
clinicopathological features, and the true pathogene-
sis and mechanism of the dissection process in SAH
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Fig. 4 Photomicrographs of four portions of the vertebrobasilar artery system revealing wall disrup-
tion (asterisk) at the top of the basilar artery (A), thin subintimal hemorrhage at the middle
portion of the basilar artery (B), and thick subintimal hemorrhage at the lower portion of basi-
lar artery (C) and at the distal left vertebral artery (D).

Fig. 5 Photomicrograph of the top of the basilar ar-

tery disclosing localized degenerative
changes of three layers with destroyed elas-
tic lamina and intramural old hemorrhage
(asterisk) suspected to be the ruptured site,
and thickened subintimal layer. No appar-
ent connection was identified between this
site and the subintimal changes of the basi-
lar artery shown in the previous figure. A:
adventitia, I: intima, M: media. HE stain,
X 400.

remain obscure.**%%'® In our case, postmortem
histological examination revealed an obvious dis-
rupted change of the arterial wall associated with in-
tramural hemorrhage was identified at the top of the
BA. This site was completely congruous with the in-
terpeduncular clot observed by CT and MR imaging,
and macroscopically at autopsy. In addition, subin-
timal hemorrhage of the BA trunk was also identi-
fied but continuity to the disrupted site was unclear.
As a result, this case was considered to be ruptured
vertebrobasilar dissecting aneurysm.

On the other hand, CT findings of our case seems
to belong to the category of perimesencephalic
hemorrhage, although symptoms including loss of
consciousness and dysphagia were not typical for
perimesencephalic hemorrhage. Review of the
causes of SAH of unknown origin suggested that the
source of perimesencephalic hemorrhage may be
rupture of a dilated vein or a venous malformation
in the prepontine or interpeduncular cistern.
However, the cause of this variant of SAH remains
obscure.' Arterial dissection of the vertebrobasilar
system such as in the present case may be one of
the causes of perimesencephalic hemorrhage.
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