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Abstract

Object: Isolated basilar artery dissection, is an uncommon clinical event that may present as stroke. It has rarely been reported
as gross and microscopic autopsy findings.

Methods: We describe a 46-year old man found unconscious and in the hospital a computerized tomography scan of the head
showed cerebellar and brainstem infarct. He became comatose and died after a brief hospitalization without intervention. The
basilar artery showed an acute tear of the intima and media with associated acute thrombosis.
Basilar artery dissection alone presents clinically as stroke due to either thrombosis or subarachnoid hemorrhage (SAH). The
presence of thrombosis or SAH depends on the plane of dissection. Classically, angiographic studies are used to confirm the
diagnosis. The mortality rate for this disorder is expectantly high. Treatment is typically supportive.

Conclusion: We report the clinical, gross, and microscopic findings of basilar artery dissection infarction of the cerebellum and
brainstem.

CASE REPORT

A 46-year-old white man was found unconscious in the field,
was resuscitated and intubated on site. On admission to the
hospital, the patient was found to be hypotensive (52/31
mmHg), with a pulse of 92 beats per minute, oxygen
saturation of 100 % and Glasgow Coma Scale of 3. Past
history includes diabetes, hypercholesterolemia and
smoking. The patient was given intravenous fluid and
dopamine. Physical examination revealed loss of corneal and
oculovestibular reflexes. CT scan of the head showed
evolving subtotal cerebellar infarct and associated brain stem
and midbrain infarct with edema (Figure 1).

Figure 1

Figure 1: Computerized tomographic scan of head depicting
evolving posterior fossa subtotal cerebellar infarct and
associated brain stem and mid brain infarct with edema.

Hydrocephalus with ventriculomegaly was also seen. The
brain flow studies showed absent flow in the anterior and left
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middle cerebral arteries with low cerebral perfusion without
evidence of brain death. Electroencephalogram showed
continuous beta range frequency (12-15 Hz) on a poorly
reactive background intermixed with slower frequency in
7-8.5 Hz range and no significant focality. The patient
became comatose, with no brain stem reflexes and was
pronounced dead.

GROSS AND MICROSCOPIC FINDINGS

The gross examination of the brain (1,410 grams), revealed
an 8.0 cm area of infarct involving the anteroinferior
cerebellar surface, cerebellar vermis and brainstem.
Complete basilar artery thrombosis was seen (Figure 2).

Figure 2

Figure 2: Cross section of brainstem including pons with
complete basilar artery thrombotic occlusion (arrows)

The ventricles appeared slightly enlarged. Cross sections
throughout the pons, medulla and cerebellum showed diffuse
area of soft tan white infarcted tissue.

Microscopic examination of the cerebellum and brainstem
showed ischemic necrosis. Acute basilar artery thrombosis
with 100% occlusion was seen. The basilar artery showed
tear of the intima and media confirmed by elastic stain
consistent with basilar artery dissection (Figure 3 and 4).

Figure 3

Figure 3: Basilar artery dissection in the plane between the
intima and media (hematoxylin and eosin, original
magnification x 400).

Figure 4

Figure 4: Elastic staining, original magnification x 400.

DISCUSSION

Basilar artery dissection, a rare type of vertebrobasilar
dissection can cause thrombosis and SAH leading to stroke.
In general, patients with intracranial vertebrobasilar
dissection can be divided into two distinct groups on the
basis of pathologic features, which affects clinical
presentation. If the plane of dissection occurs between the
internal elastic lamina and media, an expanding intramural
hematoma can lead to stenosis or occlusion of the vessel
lumen or perforating arteries arising from the affected
segment, resulting in brainstem ischemia. If the dissection
extends to the subadventitial plane, extensive SAH may
result. The walls of the intracranial arteries are thin
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compared with vessels of similar size elsewhere, and the
lack of external elastic lamina allows the dissecting
hemorrhage to rupture into the subarachnoid space. Most
patients with vertebrobasilar dissection present with
headache, neck pain homolateral to the side of the dissection
and preceding the onset of the more severe neurological
symptoms by a few hours.

Basilar artery thrombosis is associated with a high mortality
rate [2]; however, the prognosis is dependent on several

factors that enable an estimate of its course and outcome.
Factors associated with poor outcome include decreased
level of consciousness, dysarthria, pupillary disorders,
bulbar symptoms, diplopia, bilateral cerebellar lesions, and a
cardiac cause of embolism [4]. Up to 90% of patients with no

such factors have a good functional outcome, while all
patients with such factors either die or will have severe
disability. The mortality rate is consistently greater than
90%. Although the basilar artery occlusion is rare in
children, Nakatomi and his colleague's have reported basilar
artery occlusion without any involvement of the vertebral
arteries in a 7-year-old boy without any basic disorders [12].

Yoshimoto and his colleagues presented 10 cases of basilar
artery dissection [19] among them six cases with unruptured

basilar artery dissection and all were treated conservatively
i.e., without any surgical or endovascular intervention.
Functional outcome of these patients was one patient with
vegetative state and others with severe disability. A review
of literature revealed that basilar artery dissection carried
significant morbidity and death, whether they presented with
ischemia or subarachnoid hemorrhage [17].

Subarachnoid hemorrhage from ruptured intracranial
vertebrobasilar dissection is known mainly from Japanese
publications and seems to affect primarily the vertebral
arteries [6, 7, 11, 15]. The natural history of vertebrobasilar

dissecting aneurysms presenting with SAH is notable for a
high incidence of recurrent bleeding within the first hours or
days after the ictus. In a review of 60 cases in the literature,
Aoki and Sakai [1] found that 18 patients (30%) were

documented with rebleeding, predominantly during the acute
stage, with a temporal profile similar to that observed in
patients with ruptured intracranial saccular aneurysms.
Mizutani et al. [10] reported a series of 42 patients with SAH

from vertebrobasilar dissecting aneurysms treated at a single
institution; they noted a remarkable 69% incidence of
recurrent bleeding before surgical or endovascular therapy.
Fifty-seven percent of the recurrent hemorrhages occurred
within 24 hours and 80% within 7 days of the initial

hemorrhage. The mortality (46.7%) of patients with a second
episode of bleeding was significantly higher than that (8.3%)
of those who bled only once. The authors concluded that a
delay before surgical treatment resulted in a high mortality,
as the result of subsequent ruptures was devastating.

Risk factors of vertebral and basilar artery dissection include
hypertension (primary or secondary), trauma, sepsis,
bacterial endocarditis, arteritis, hypercoagulable state,
fibromuscular dysplasia, cystic medial necrosis, Ehlers-
Danlos syndrome, Marfan syndrome, and rheumatoid
arthritis [8, 17]. Extracranial vertebral artery dissection can be

spontaneous or traumatic, whereas intracranial vertebral
artery dissection is mostly spontaneous and presents with
posterior circulation infarctions or SAH [10].

Diagnosis of vertebro-basilar artery dissection is classically
based primarily on angiographic studies, even though the use
of magnetic resonance imaging (MRI) can enable a
diagnosis to be made non-invasively. The issue of
management of ruptured dissection in the vertebral artery is
still unsettled [3, 13]. The MRI findings of dissection include

an intramural hematoma, an intimal flap, and the
enhancement of the artery wall and septum. MRA can
clearly show abrupt luminal stenosis and the disappearance
of flow signal at end distal to the dissection [9]. MRA can

also enable the age of the hematoma to be estimated. An
intramural hematoma has an intermediate signal on T1-
weighted images and a high signal on T2-weighted images
in the first few days of dissection. Subsequently, there is a
high signal on both T1 and T2-weighted images and finally,
the hyperintensity resolves [18]. A high-intensity signal

within the arterial wall on T1- and T2-weighted images
provides evidence of acute intramural hematoma,
corresponding with the area of focal narrowing (the “string
sign”) observed on conventional angiography. The signal
intensity of the intramural hematoma diminishes over time,
resolving within 6 to 8 weeks. The two vertebral arteries
with the basilar artery are the main blood supply to the
posterior circulation of the brain. Depending on the site of
the involvement, vertebral artery dissection is classified as
V1 to V4, or extracranial and intracranial [14]. Extracranial

dissection includes V1 (proximal to entry into the transverse
foramen), V2 (within the transverse foramen from C6 to
C2), and V3 (after exit from the C2 transverse foramen).
Intracranial or V4 vertebral artery dissection refers to
dissection that occurs after the vertebral artery has entered
the dura [16]. It has been reported that 40% of posterior fossa

infarctions are caused by vertebral artery dissection [5].
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In conclusion, we describe a rare case of basilar artery
thrombosis and infarction of the superior surface of the
cerebellum and brain stem, caused by a dissection involving
the basilar trunk and associated clinicopathologic features.

CORRESPONDENCE TO

Amir Mohammadi, MD University of Florida HSC/Shands
Hospital 655 West 8th Street Jacksonville, Fl 32209 Phone:
904 -244 -5521 Fax: 904 -244 -4060 E-mail:
Amir.Mohammadi@jax.ufl.edu

References

1. Aoki N, Sakai T: Rebleeding from intracranial dissecting
aneurysm in the vertebral artery. Stroke 21: 1628-1631,
1990.
2. Archer CR, Horenstein S. Basilar artery occlusion. Stroke
1977; 8:383-390
3. Chifumi Kitanaka, Jun- lchi Tanaki, Masanori Kuwahara,
Teraoka M, Sasaki T, Takakura K, et al: Nonsurgical
treatment of unruptured intracranial vertebral artery
dissection with serial follow up angiography. J Neurosurg
1994; 80: 667-674
4. Devuyst G., Bogousslavsky J, Meuli R, Moncayo J, de
Freitas G, Van Melle G: Stroke or transient ischemic attacks
with basilar artery stenosis or occlusion. Arch Neurol 2002;
59:567-573.
5. International Stroke Trial Collaborative Group. The
International Stroke Trial (IST): a randomized trial of
aspirin, subcutaneous heparin, both, or niether among 19435
patients with acute ischemic stroke. Lancet 1997;
349:1569-81
6. Kawaguchi S, Sakaki T, Tsunoda S, Morimoto T, Hoshida
T, Kawai S, et al, Management of dissecting aneurysms of
the posterior circulation. Acta Neurochirurgica (Wien)
1994;131: 26-31
7. Kitanaka C, Sasaki T, Eguchi T, Teraoka A, Nakane M,

Hoya K: Intracranial vertebral artery dissection: clinical,
radiological features and surgical considerations.
Neurosurgery 34: 620-626, 1994
8. Lam CS, Yee YK, Tsui YK, Szeto ML. Vertebral artery
dissection: a treatable cause of ischemic stroke. HKMJ 1999;
5: 398-401
9. Mascalchi M, Bianchi MC, Mangiafico S, Ferrito G,
Puglioli M, Marin E, et al. MRI and MR angiography of
vertebral artery dissection. Neuroradiology 1997; 39:329-40
10. Mizutani T, Aruga T, Kirino T, Miki Y, Saito I,
Tsuchida T: Recurrent subarachnoid hemorrhage from
untreated ruptured vertebrobasilar dissecting aneurysms.
Neurosurgery 36: 905-913, 1995
11. Mizutani T, Kojima H, Asamoto S, Miki Y: Pathological
mechanism and three-dimensional structure of cerebral
dissecting aneurysms. J Neurosurgery 94: 712-717, 2001
12. Nakatomi H, Nagata K, Kawamoto S: Basilar artery
occlusion due to spontaneous basilar artery Dissection in a
child. Acta Neurochirurgica(wien) 1999;141:99-104
13. Osamu Sasaki, Hiroshi Ogawa, Tetsuo Koike, Koizumi
T, Tanaka R: A clinicopathological study of dissecting
aneurysms of the intracranial vertebral artery. J Neurosurg
1991; 75: 874-882.
14. Provenzale JM, Morgenlander JC, Gress D. Spontaneous
vertebral dissection: clinical, conventional angiographic, CT,
and MR findings. J Comput Assist Tomogr 1996; 20:185-93
15. Sano H, Kato Y, Okuma I, Yamaguchi S, Ninomiya T,
Arunkumar R, et al Classification and treatment of vertebral
dissection aneurysm. Surg Neurol. 48: 598-605,1997.
16. Schievink WI, Mokri B, O'Fallon WM. Recurrent
spontaneous cervical-artery dissection. N Engl J Med 1994;
330:393-7
17. Schoengerg BS, Mellinger JF, Schoenberg DG:
Cerebrovascular disease in infant and children. A study of
incidence, clinical features and survival. Neurology, 1978
Aug 28: 763-768
18. Vieco Pt, Maurin EE. Vertebrobasilar
dolichoectasia;evaluation with CT angiography. AJNR
1997; 18:1385-8
19. Yoshimoto Y, Hoya K, Tanaka Y, Uchida T: Basilar
artery dissection. J Neurosurg 2005; 102:476-481



Vertebrobasilar Artery Dissection

5 of 5

Author Information

Amir Mohammadi, M.D.
Department of Pathology, University of Florida Health Science Center/Shands Hospital

Maria Ahmad, M.D.
Department of Pathology, University of Florida Health Science Center/Shands Hospital

David Wolfson, M.D.
Department of Pathology, University of Florida Health Science Center/Shands Hospital


