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ACCF/AHA/ASA  Guidelines  2011	


 Noninvasive imaging by CTA or MRA for detection of 
vertebral artery disease  
•  should be part of the initial evaluation of patients with 

neurological symptoms referable to the posterior 
circulation (Level of Evidence: C) 

•  should be performed in patients with asymptomatic 
bilateral carotid occlusions or unilateral carotid artery 
occlusion and incomplete circle of Willis. (Level of 
Evidence: C) 

•  Antiplatelet drug therapy is recommended … 
ischemic stroke or TIA associated with extracranial 

 vertebral atherosclerosis. (Level of Evidence: B)  
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ACCF/AHA/ASA  Guidelines  2011	


•  Percutaneous endovascular angioplasty and stenting 
is reasonable for patients with symptomatic posterior 
cerebral or cerebellar ischemia caused by subclavian 
artery stenosis (subclavian steal syndrome) who are at 
high risk of surgical complications. (Level of Evidence: 
C) 

•  Asymptomatic patients with asymmetrical upper-limb 
blood pressure, periclavicular bruit, or flow reversal in a 
vertebral artery caused by subclavian artery stenosis 
should not undergo revascularization unless the internal 
mammary artery is required for myocardial 
revascularization. (Level of Evidence: C) 
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Proximal atherothrombosis prevalence 

Mazighi et al Stroke 2009 

Common carotid 
stenoses >30%: 5%  

Subclavian  
stenoses >30%: 6%  

Vertebral origin  
stenoses >30%: 13%  



Proximal atherothrombosis Association with 
other locations 

Intracranial 
Stenoses* 

Carotid stenoses* 

Silent MI * 

Coronary stenosis * 

M
az

ig
hi

 e
t a

l S
tro

ke
 2

00
9 

+ 



Autopsy  Prevalence  of  Proximal  Extracranial  

Atherosclerosis  in  Patients  with  Fatal  Stroke  	

•  339 consecutive autopsies of fatal stroke patients  

Mazighi  et  al,  Stroke  2009	


 No. of Patients (%) 

Severity Any Artery CCA I/SA VA 

None 180 (53.1) 260 (76.7) 271 (79.9)  259 (76.4)  

Non stenotic plaques 92 (27.1) 61 (18.0) 48 (14.2) 37 (10.9)  

Stenosis 30–74% 42 (12.4) 18 (5.3)  14 (4.1)  22 (6.5)  

Stenosis 75–99% or with occlusion 25 (7.4) 0 (0.0)  6 (1.8)  21 (6.2) 

 



Proximal atherothrombosis and brain 
infarction risk 

infarctions with an adjusted OR of 1.20 (95% CI, 0.72 to
2.00) for proximal extracranial plaques and 1.25 (95% CI,
0.67 to 2.36) for proximal extracranial stenosis. However,
PEA did occur more frequently in patients with BI involving
the BA, posterior inferior cerebellar artery, superior cerebel-
lar artery, and VA vascular territories (Figure 2) with adjusted
ORs of 2.19 (95% CI, 1.18 to 4.05) for proximal extracranial
plaques and 1.93 (95% CI, 0.98 to 3.81) for proximal
extracranial stenosis. Figure 3 shows that the association
between PEA and posterior circulation infarctions differed
according to the arterial site involved; only atherosclerosis in
the proximal VA was significantly associated with posterior
circulation infarction with an age- and sex-adjusted OR of
2.31 (95% CI, 1.28 to 4.17) for plaques and 2.10 (95% CI,
1.01 to 4.38) for stenosis using patients with isolated anterior
circulation infarction as the control group. Among the 36
patients with proximal VA lesions, 31 had posterior or
anterior tandem lesions, mainly BA and ICAO for the
posterior and anterior circulation, respectively (see Figure 4).

Discussion
This autopsy study is the first to show that PEA occurs
frequently (with a prevalence of almost 50%) in patients with
fatal stroke. Proximal VA plaques and stenosis were signifi-
cantly associated with posterior circulation infarctions. PEA
also occurred more frequently in patients with brainstem and
cerebellar ischemic strokes (ie, involving the superior cere-
bellar artery, BA, and posterior inferior cerebellar artery
territories), but not in those with PCA territory infarctions.

Atherosclerosis is a widespread process as illustrated by
the positive association we found between atherosclerosis in
the proximal arteries and atherosclerosis in the ICAO and the
coronary artery. In patients with PEA and stenotic lesions
!30%, ICAO stenosis was documented in more than 53.7%
of cases, and similar findings were obtained for coronary
atherosclerosis with coronary stenosis present in 50.8% of
patients with stenotic lesions in proximal arteries. Like in
other studies, we found a male predominance in patients with
PEA.14,15 In previous autopsy studies, patients with PEA were

Figure 2. Prevalence of proximal extracranial plaques according to the vascular territory involved in the brain infarction. ACA indicates ante-
rior cerebral artery; AchA, anterior choroidal artery; PICA, posterior inferior cerebellar artery; SCA, superior cerebellar artery. *P"0.05.

Figure 3. Age- and sex-adjusted ORs for the association between posterior circulation brain infarctions and the presence of proximal
extracranial atherosclerotic disease. Black squares indicate the ORs for all posterior circulation lesions; gray squares indicate the ORs
for lesions of the superior cerebellar artery, posterior inferior cerebellar artery, VA, and BA. 95% CIs are plotted.

716 Stroke March 2009

Mazighi et al Stroke 2009 



Proximal atherothrombosis and brain infarction risk 

Mazighi et al Stroke 2009 

OR  2.31,  (1.28-­‐‑4.17)	


OR  2.10,  (1.01-­‐‑4.38)	




Oxford  Vascular  Study	


•   538 TIA or minor stroke patients  

•  141 VB TIA/ischemic stroke 

•   37 (26.2%) with vertebral or basilar artery stenosis ≥ 50%: 

 23 (62%) : extracranial vertebral artery (V1:16) 

 11 (30%) :  intracranial vertebral artery 

 3 (8%) : basilar artery 

  

Marquardt  et  al,  Brain  2009	




Oxford Vascular Study 
•  141 VB TIA/ischemic stroke patients : 37 (26.2%) with vertebral or 

basilar artery stenosis ≥ 50% 

Marquardt  et  al,  Brain  2009	


OR:  9.29,  2.31-­‐‑37.27	




We used standardized criteria to classify stroke mecha-
nisms (see Appendix A). Brain lesions were categorized as
involving proximal, middle, and distal intracranial posterior
circulation territories (Fig 1). Brain imaging was performed
on all patients with more than 80% having MRI. Vascular
imaging also was performed for all patients, with 80% hav-
ing contrast catheter angiography. A severe occlusive lesion
was defined as greater than 50% stenosis of an intracranial
artery or of the extracranial vertebral artery. Echocardiogra-
phy and heart rhythm monitoring were performed when
clinically indicated.

Results
Clinical Features
In the NEMC-PCR, there were 256 men (63%) and
151 women (37%) with an average age of 60.5 years
(Appendix Figure 1). There were 343 (84%) white pa-
tients; nonwhites included 39 (9.5%) Asian origin, 18
(4%) black, and 7 (2%) Hispanic patients. Stroke
without TIAs developed in 240 patients (59%); 4 pa-
tients (1%) had strokes followed by TIAs; 63 patients
(16%) had only TIAs, whereas 98 (24%) had TIAs be-
fore stroke.

Cardiac disease was common. Coronary artery dis-
ease was present in 143 patients (35%). Among 231
registry patients who had thorough cardiac evaluations,
147 (64%) had cardiac abnormalities. We did not rou-
tinely investigate the aorta as a potential donor embolic
source, so that aortic-source embolism is undoubtedly
underestimated (see Appendix B).

Distribution of Infarcts
Territorial infarcts were present in 339 (83%) patients
and 8 others had signs localizable to one intracranial
territory. Among 347 patients with localizable posterior
circulation infarcts, the distribution of brain locations
is displayed in Figures 2 and 3. The distal territory was
most often involved, either as an isolated infarct or in
combination with other territory infarcts (Appendix
C). Among patients with more than one territory in-
volved, the middle and distal (34 patients) and the
proximal and distal (31 patients) territories were in-
volved most often.

Fig 1. Anatomy of the vertebrobasilar circulation with proximal, middle, and distal brainstem territories. (From Chaves CJ, Caplan
LR, Chung CS, et al. Cerebellar infarcts in the New England Medical Center Posterior Circulation Stroke Registry. Neurology
1994;44:1385–1390).
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•  407 patients,  

•  59%: strokes without TIAs 

•  24%: TIAs then strokes, 

•  16% : only TIAs 

•  148 patients: stenosis>50% 

New England Medical Center Posterior
Circulation Registry

Louis R. Caplan, MD, Robert J. Wityk, MD, Thomas A. Glass, PhD, Jorge Tapia, MD, Ladislav Pazdera, MD,
Hui-Meng Chang, MD, Phillip Teal, MD, John F. Dashe, MD, Claudia J. Chaves, MD, Joan C. Breen, MD,

Kostas Vemmos, MD, Pierre Amarenco, MD, Barbara Tettenborn, MD, Megan Leary, MD, Conrad Estol, MD,
L. Dana Dewitt, MD, and Michael S. Pessin, MD

Among 407 New England Medical Center Posterior Circulation registry patients, 59% had strokes without transient
ischemic attacks (TIAs), 24% had TIAs then strokes, and 16% had only TIAs. Embolism was the commonest stroke
mechanism (40% of patients including 24% cardiac origin, 14% intraarterial, 2% cardiac and arterial sources). In 32%
large artery occlusive lesions caused hemodynamic brain ischemia. Infarcts most often included the distal posterior
circulation territory (rostral brainstem, superior cerebellum and occipital and temporal lobes); the proximal (medulla and
posterior inferior cerebellum) and middle (pons and anterior inferior cerebellum) territories were equally involved. Severe
occlusive lesions (>50% stenosis) involved more than one large artery in 148 patients; 134 had one artery site involved
unilaterally or bilaterally. The commonest occlusive sites were: extracranial vertebral artery (52 patients, 15 bilateral)
intracranial vertebral artery (40 patients, 12 bilateral), basilar artery (46 patients). Intraarterial embolism was the com-
monest mechanism of brain infarction in patients with vertebral artery occlusive disease. Thirty-day mortality was 3.6%.
Embolic mechanism, distal territory location, and basilar artery occlusive disease carried the poorest prognosis. The best
outcome was in patients who had multiple arterial occlusive sites; they had position-sensitive TIAs during months to
years.

Ann Neurol 2004;56:389–398

Clinical information about management of patients
with posterior circulation ischemia has lagged behind
that for anterior circulation ischemia.1–3 Posterior cir-
culation stroke often has been attributed to hemody-
namically significant vertebral (VA), basilar artery
(BA), and penetrating artery disease, whereas anterior
circulation ischemia most often is attributed to embo-
lism from the heart or extracranial internal carotid ar-
teries (ICAs) and penetrating artery disease.2,3 Patients
with carotid territory ischemia usually have brain im-
aging and cardiac and ICA evaluations, whereas pa-
tients with vertebrobasilar territory ischemia seldom
have extensive cardiac or vascular investigations. Be-
cause of these different clinical practices, much more is
known about anterior circulation than about posterior
circulation disease.

Before the mid-1980s, posterior circulation brain
and vascular imaging required catheter angiography
and computed tomography (CT). Precise definition of
brain lesions was not possible during life before mag-
netic resonance imaging (MRI). From 1988 to 1996,

at the New England Medical Center, we thoroughly
evaluated all posterior circulation ischemia patients us-
ing brain imaging and vascular studies—at first angiog-
raphy, and later magnetic resonance angiography
(MRA), extracranial and transcranial ultrasound—and
appropriate cardiac and hematological investigations.
We collected the data in a prospective computerized
registry. The 407 New England Medical Center Poste-
rior Circulation Registry (NEMC-PCR) patients serve
as the database for this and other reports.2–11,53

Subjects and Methods
The NEMC-PCR had three major inclusion criteria (1) all
patients were examined by stroke specialists (L.R.C., M.S.P.,
or L.D.D.); 2) patients had posterior circulation transient
ischemic attacks (TIAs) or strokes within the prior 6 months;
3) investigations must have been adequate. All clinical data
and neuroimages were reviewed by the senior clinicians, of-
ten in a conference where all were present. All 407 cases were
re-reviewed at least twice to ensure that data entered and
diagnoses were complete and accurate.
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mechanism (40% of patients including 24% cardiac origin, 14% intraarterial, 2% cardiac and arterial sources). In 32%
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circulation territory (rostral brainstem, superior cerebellum and occipital and temporal lobes); the proximal (medulla and
posterior inferior cerebellum) and middle (pons and anterior inferior cerebellum) territories were equally involved. Severe
occlusive lesions (>50% stenosis) involved more than one large artery in 148 patients; 134 had one artery site involved
unilaterally or bilaterally. The commonest occlusive sites were: extracranial vertebral artery (52 patients, 15 bilateral)
intracranial vertebral artery (40 patients, 12 bilateral), basilar artery (46 patients). Intraarterial embolism was the com-
monest mechanism of brain infarction in patients with vertebral artery occlusive disease. Thirty-day mortality was 3.6%.
Embolic mechanism, distal territory location, and basilar artery occlusive disease carried the poorest prognosis. The best
outcome was in patients who had multiple arterial occlusive sites; they had position-sensitive TIAs during months to
years.
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Clinical information about management of patients
with posterior circulation ischemia has lagged behind
that for anterior circulation ischemia.1–3 Posterior cir-
culation stroke often has been attributed to hemody-
namically significant vertebral (VA), basilar artery
(BA), and penetrating artery disease, whereas anterior
circulation ischemia most often is attributed to embo-
lism from the heart or extracranial internal carotid ar-
teries (ICAs) and penetrating artery disease.2,3 Patients
with carotid territory ischemia usually have brain im-
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tients with vertebrobasilar territory ischemia seldom
have extensive cardiac or vascular investigations. Be-
cause of these different clinical practices, much more is
known about anterior circulation than about posterior
circulation disease.

Before the mid-1980s, posterior circulation brain
and vascular imaging required catheter angiography
and computed tomography (CT). Precise definition of
brain lesions was not possible during life before mag-
netic resonance imaging (MRI). From 1988 to 1996,

at the New England Medical Center, we thoroughly
evaluated all posterior circulation ischemia patients us-
ing brain imaging and vascular studies—at first angiog-
raphy, and later magnetic resonance angiography
(MRA), extracranial and transcranial ultrasound—and
appropriate cardiac and hematological investigations.
We collected the data in a prospective computerized
registry. The 407 New England Medical Center Poste-
rior Circulation Registry (NEMC-PCR) patients serve
as the database for this and other reports.2–11,53

Subjects and Methods
The NEMC-PCR had three major inclusion criteria (1) all
patients were examined by stroke specialists (L.R.C., M.S.P.,
or L.D.D.); 2) patients had posterior circulation transient
ischemic attacks (TIAs) or strokes within the prior 6 months;
3) investigations must have been adequate. All clinical data
and neuroimages were reviewed by the senior clinicians, of-
ten in a conference where all were present. All 407 cases were
re-reviewed at least twice to ensure that data entered and
diagnoses were complete and accurate.
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NEMC  Posterior  Circulation  Registry	

•  407 TIA or VB stroke patients 
•  148 patients with 50% Luminal Stenosis  
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•  Vertebral Artery Origin stenosis (50%)  

•  131 patients, bilateral in 29 
•  Dissections: 6 

•  Artery-to-artery embolism  

•  Commonest recipient site intracranial VA 

New England Medical Center Posterior
Circulation Registry
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Kostas Vemmos, MD, Pierre Amarenco, MD, Barbara Tettenborn, MD, Megan Leary, MD, Conrad Estol, MD,
L. Dana Dewitt, MD, and Michael S. Pessin, MD

Among 407 New England Medical Center Posterior Circulation registry patients, 59% had strokes without transient
ischemic attacks (TIAs), 24% had TIAs then strokes, and 16% had only TIAs. Embolism was the commonest stroke
mechanism (40% of patients including 24% cardiac origin, 14% intraarterial, 2% cardiac and arterial sources). In 32%
large artery occlusive lesions caused hemodynamic brain ischemia. Infarcts most often included the distal posterior
circulation territory (rostral brainstem, superior cerebellum and occipital and temporal lobes); the proximal (medulla and
posterior inferior cerebellum) and middle (pons and anterior inferior cerebellum) territories were equally involved. Severe
occlusive lesions (>50% stenosis) involved more than one large artery in 148 patients; 134 had one artery site involved
unilaterally or bilaterally. The commonest occlusive sites were: extracranial vertebral artery (52 patients, 15 bilateral)
intracranial vertebral artery (40 patients, 12 bilateral), basilar artery (46 patients). Intraarterial embolism was the com-
monest mechanism of brain infarction in patients with vertebral artery occlusive disease. Thirty-day mortality was 3.6%.
Embolic mechanism, distal territory location, and basilar artery occlusive disease carried the poorest prognosis. The best
outcome was in patients who had multiple arterial occlusive sites; they had position-sensitive TIAs during months to
years.
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Clinical information about management of patients
with posterior circulation ischemia has lagged behind
that for anterior circulation ischemia.1–3 Posterior cir-
culation stroke often has been attributed to hemody-
namically significant vertebral (VA), basilar artery
(BA), and penetrating artery disease, whereas anterior
circulation ischemia most often is attributed to embo-
lism from the heart or extracranial internal carotid ar-
teries (ICAs) and penetrating artery disease.2,3 Patients
with carotid territory ischemia usually have brain im-
aging and cardiac and ICA evaluations, whereas pa-
tients with vertebrobasilar territory ischemia seldom
have extensive cardiac or vascular investigations. Be-
cause of these different clinical practices, much more is
known about anterior circulation than about posterior
circulation disease.

Before the mid-1980s, posterior circulation brain
and vascular imaging required catheter angiography
and computed tomography (CT). Precise definition of
brain lesions was not possible during life before mag-
netic resonance imaging (MRI). From 1988 to 1996,

at the New England Medical Center, we thoroughly
evaluated all posterior circulation ischemia patients us-
ing brain imaging and vascular studies—at first angiog-
raphy, and later magnetic resonance angiography
(MRA), extracranial and transcranial ultrasound—and
appropriate cardiac and hematological investigations.
We collected the data in a prospective computerized
registry. The 407 New England Medical Center Poste-
rior Circulation Registry (NEMC-PCR) patients serve
as the database for this and other reports.2–11,53

Subjects and Methods
The NEMC-PCR had three major inclusion criteria (1) all
patients were examined by stroke specialists (L.R.C., M.S.P.,
or L.D.D.); 2) patients had posterior circulation transient
ischemic attacks (TIAs) or strokes within the prior 6 months;
3) investigations must have been adequate. All clinical data
and neuroimages were reviewed by the senior clinicians, of-
ten in a conference where all were present. All 407 cases were
re-reviewed at least twice to ensure that data entered and
diagnoses were complete and accurate.
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outcome was in patients who had multiple arterial occlusive sites; they had position-sensitive TIAs during months to
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«  benignity  »  of  vertebral  origin  lesions	


•  Collateral reconstitution of extracranial VA 

•  Two viable arteries that join together 

intracranially, with contralateral 

compensation if necessary 

•  Slow development of luminal compromise by 

atherosclerotic plaques allowing time for 

collateral development. 

BUT 

•  observation of VA origin specimen showing 

ulcerated plaque in patient with repeated 

posterior circulation TIAs 

Fisher  CM.  Arch  Neurol  1970;22:13–19	

Pelouze  G-­‐‑A.  Rev  Neurol  1989;145:478–481	




Fig 3. Distribution of brain infarcts based upon brainstem territory. (A) Proximal territory; (B) middle territory; (C) distal terri-
tory.
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monest mechanism of brain infarction in patients with vertebral artery occlusive disease. Thirty-day mortality was 3.6%.
Embolic mechanism, distal territory location, and basilar artery occlusive disease carried the poorest prognosis. The best
outcome was in patients who had multiple arterial occlusive sites; they had position-sensitive TIAs during months to
years.
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Clinical information about management of patients
with posterior circulation ischemia has lagged behind
that for anterior circulation ischemia.1–3 Posterior cir-
culation stroke often has been attributed to hemody-
namically significant vertebral (VA), basilar artery
(BA), and penetrating artery disease, whereas anterior
circulation ischemia most often is attributed to embo-
lism from the heart or extracranial internal carotid ar-
teries (ICAs) and penetrating artery disease.2,3 Patients
with carotid territory ischemia usually have brain im-
aging and cardiac and ICA evaluations, whereas pa-
tients with vertebrobasilar territory ischemia seldom
have extensive cardiac or vascular investigations. Be-
cause of these different clinical practices, much more is
known about anterior circulation than about posterior
circulation disease.

Before the mid-1980s, posterior circulation brain
and vascular imaging required catheter angiography
and computed tomography (CT). Precise definition of
brain lesions was not possible during life before mag-
netic resonance imaging (MRI). From 1988 to 1996,

at the New England Medical Center, we thoroughly
evaluated all posterior circulation ischemia patients us-
ing brain imaging and vascular studies—at first angiog-
raphy, and later magnetic resonance angiography
(MRA), extracranial and transcranial ultrasound—and
appropriate cardiac and hematological investigations.
We collected the data in a prospective computerized
registry. The 407 New England Medical Center Poste-
rior Circulation Registry (NEMC-PCR) patients serve
as the database for this and other reports.2–11,53

Subjects and Methods
The NEMC-PCR had three major inclusion criteria (1) all
patients were examined by stroke specialists (L.R.C., M.S.P.,
or L.D.D.); 2) patients had posterior circulation transient
ischemic attacks (TIAs) or strokes within the prior 6 months;
3) investigations must have been adequate. All clinical data
and neuroimages were reviewed by the senior clinicians, of-
ten in a conference where all were present. All 407 cases were
re-reviewed at least twice to ensure that data entered and
diagnoses were complete and accurate.
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Fig 3. Distribution of brain infarcts based upon brainstem territory. (A) Proximal territory; (B) middle territory; (C) distal terri-
tory.
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We used standardized criteria to classify stroke mecha-
nisms (see Appendix A). Brain lesions were categorized as
involving proximal, middle, and distal intracranial posterior
circulation territories (Fig 1). Brain imaging was performed
on all patients with more than 80% having MRI. Vascular
imaging also was performed for all patients, with 80% hav-
ing contrast catheter angiography. A severe occlusive lesion
was defined as greater than 50% stenosis of an intracranial
artery or of the extracranial vertebral artery. Echocardiogra-
phy and heart rhythm monitoring were performed when
clinically indicated.

Results
Clinical Features
In the NEMC-PCR, there were 256 men (63%) and
151 women (37%) with an average age of 60.5 years
(Appendix Figure 1). There were 343 (84%) white pa-
tients; nonwhites included 39 (9.5%) Asian origin, 18
(4%) black, and 7 (2%) Hispanic patients. Stroke
without TIAs developed in 240 patients (59%); 4 pa-
tients (1%) had strokes followed by TIAs; 63 patients
(16%) had only TIAs, whereas 98 (24%) had TIAs be-
fore stroke.

Cardiac disease was common. Coronary artery dis-
ease was present in 143 patients (35%). Among 231
registry patients who had thorough cardiac evaluations,
147 (64%) had cardiac abnormalities. We did not rou-
tinely investigate the aorta as a potential donor embolic
source, so that aortic-source embolism is undoubtedly
underestimated (see Appendix B).

Distribution of Infarcts
Territorial infarcts were present in 339 (83%) patients
and 8 others had signs localizable to one intracranial
territory. Among 347 patients with localizable posterior
circulation infarcts, the distribution of brain locations
is displayed in Figures 2 and 3. The distal territory was
most often involved, either as an isolated infarct or in
combination with other territory infarcts (Appendix
C). Among patients with more than one territory in-
volved, the middle and distal (34 patients) and the
proximal and distal (31 patients) territories were in-
volved most often.

Fig 1. Anatomy of the vertebrobasilar circulation with proximal, middle, and distal brainstem territories. (From Chaves CJ, Caplan
LR, Chung CS, et al. Cerebellar infarcts in the New England Medical Center Posterior Circulation Stroke Registry. Neurology
1994;44:1385–1390).
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NEMC  Posterior  Circulation  Registry:  outcome	


•  30-day mortality : 3.6% 
•  Poor outcome (mortality or severe disability at 30 

days) : BA disease 
o  30% had poor outcomes, RR: 3.64 (95%CI, 1.9 –7.0) 

•  Worst outcomes: BA embolism (58% major deficits)  
•  Extracranial VA had better outcomes than those 

with Intracranial VA and BA disease 
o  RR: 0.62 for death or severe disability 

New England Medical Center Posterior
Circulation Registry

Louis R. Caplan, MD, Robert J. Wityk, MD, Thomas A. Glass, PhD, Jorge Tapia, MD, Ladislav Pazdera, MD,
Hui-Meng Chang, MD, Phillip Teal, MD, John F. Dashe, MD, Claudia J. Chaves, MD, Joan C. Breen, MD,

Kostas Vemmos, MD, Pierre Amarenco, MD, Barbara Tettenborn, MD, Megan Leary, MD, Conrad Estol, MD,
L. Dana Dewitt, MD, and Michael S. Pessin, MD

Among 407 New England Medical Center Posterior Circulation registry patients, 59% had strokes without transient
ischemic attacks (TIAs), 24% had TIAs then strokes, and 16% had only TIAs. Embolism was the commonest stroke
mechanism (40% of patients including 24% cardiac origin, 14% intraarterial, 2% cardiac and arterial sources). In 32%
large artery occlusive lesions caused hemodynamic brain ischemia. Infarcts most often included the distal posterior
circulation territory (rostral brainstem, superior cerebellum and occipital and temporal lobes); the proximal (medulla and
posterior inferior cerebellum) and middle (pons and anterior inferior cerebellum) territories were equally involved. Severe
occlusive lesions (>50% stenosis) involved more than one large artery in 148 patients; 134 had one artery site involved
unilaterally or bilaterally. The commonest occlusive sites were: extracranial vertebral artery (52 patients, 15 bilateral)
intracranial vertebral artery (40 patients, 12 bilateral), basilar artery (46 patients). Intraarterial embolism was the com-
monest mechanism of brain infarction in patients with vertebral artery occlusive disease. Thirty-day mortality was 3.6%.
Embolic mechanism, distal territory location, and basilar artery occlusive disease carried the poorest prognosis. The best
outcome was in patients who had multiple arterial occlusive sites; they had position-sensitive TIAs during months to
years.
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Clinical information about management of patients
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that for anterior circulation ischemia.1–3 Posterior cir-
culation stroke often has been attributed to hemody-
namically significant vertebral (VA), basilar artery
(BA), and penetrating artery disease, whereas anterior
circulation ischemia most often is attributed to embo-
lism from the heart or extracranial internal carotid ar-
teries (ICAs) and penetrating artery disease.2,3 Patients
with carotid territory ischemia usually have brain im-
aging and cardiac and ICA evaluations, whereas pa-
tients with vertebrobasilar territory ischemia seldom
have extensive cardiac or vascular investigations. Be-
cause of these different clinical practices, much more is
known about anterior circulation than about posterior
circulation disease.

Before the mid-1980s, posterior circulation brain
and vascular imaging required catheter angiography
and computed tomography (CT). Precise definition of
brain lesions was not possible during life before mag-
netic resonance imaging (MRI). From 1988 to 1996,

at the New England Medical Center, we thoroughly
evaluated all posterior circulation ischemia patients us-
ing brain imaging and vascular studies—at first angiog-
raphy, and later magnetic resonance angiography
(MRA), extracranial and transcranial ultrasound—and
appropriate cardiac and hematological investigations.
We collected the data in a prospective computerized
registry. The 407 New England Medical Center Poste-
rior Circulation Registry (NEMC-PCR) patients serve
as the database for this and other reports.2–11,53

Subjects and Methods
The NEMC-PCR had three major inclusion criteria (1) all
patients were examined by stroke specialists (L.R.C., M.S.P.,
or L.D.D.); 2) patients had posterior circulation transient
ischemic attacks (TIAs) or strokes within the prior 6 months;
3) investigations must have been adequate. All clinical data
and neuroimages were reviewed by the senior clinicians, of-
ten in a conference where all were present. All 407 cases were
re-reviewed at least twice to ensure that data entered and
diagnoses were complete and accurate.
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NEMC  Posterior  Circulation  Registry	


•  Significant frequency of cardiac 

embolism : 24%,  

•  Poor outcome associated with 

cardiac embolism, RR: 1.89 

•  Coexistent coronary artery 

disease: 35% 

Caplan  et  al,  Ann  Neurol  2004	




Long-­‐‑Term  Outcome  After  Angioplasty  and  Stenting  for  

Symptomatic  Vertebral  Artery  Stenosis  Compared  With  

Medical  Treatment  in  the  Carotid  And  Vertebral  Artery  

Transluminal  Angioplasty  Study  (CAVATAS)	


•  16 patients with symptomatic vertebral artery stenosis (n=8, n=8) 
•  No deaths or strokes within the first 30 days. 
•  Mean follow-up: 4.7 years, 

o  No vertebrobasilar territory stroke,  
o  3 patients in each treatment arm died of myocardial infarction or 

carotid territory stroke. 

Coward  et  al  Stroke.  2007;38:1526-­‐‑1530.)	




key points: vertebral artery origin 
lesions 

•  Vertebral origin lesions are frequent and significantly associated 

with vertebro-basilar strokes.  

•  Artery-to-artery embolism 

•  Importance of systematic work-up including the evaluation of 

vertebral origin lesions 

•  VA origin lesions have better outcomes compared to intracranial 

VA or BA ones 
•   Cardiac investigations (cardiac and aortic sources of embolism) 


