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Vascular profile of dolichoectasia differs depending on the
presenting symptoms
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Abstract
Aims: To evaluate the cardiovascular profile of
patients with dolichoectasia and compressive
versus vascular symptoms. Methods: We
diagnosed patients with dolichoectasia in a
hospital-based practice and used Smoker’s and
Ubogu’s criteria to define dolichoectasia of the
basilar artery and vertebral arteries, respectively.
For the anterior circulation and the posterior
cerebral artery, we used two-featured criteria for
dolichoectasia consisting of compression of the
parenchyma and an aberrant pathway. Results:
We identified 18 patients with dolichoectasia
of at least one intracranial artery (mean age
56 years, median 61 years, range 32–90 years;
eight patients were women, nine patients were
Hispanic whites, eight were blacks, and one was
white). Two out of three patients who presented
with compressive symptoms attributed to
dolichoectasia did not have any cardiovascular
risk factors. Ten patients presented with vascular

symptoms. Six of these patients were men and
four were women. Excluding patients with
HIV, the remaining six patients with vascular
symptoms had a greater number of cardiovascular
risk factors (1 to 7 risks) when compared with
the group with isolated compressive symptoms
(0 to 3 risks). The most affected vessels were the
basilar and vertebral arteries, followed by the
internal carotid and anterior cerebral arteries.
Conclusion: Dolichoectasia and cardiovascular
symptoms are more often found in patients who
present with vascular symptoms while patients
with compression symptoms less frequently
have cardiovascular risk factors. The mechanism
underlying dolichoectasia in patients with
compressive symptoms need to be further
investigated.
Keywords: Dolichoectasia, Arterial tortuosity,
Vascular remodeling, Fusiform aneurysm,
Arteriopathy
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Dolichoectasia is a disease that affects the arterial
wall and results in tortuous, elongated and dilated
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vessels and has been called by several names including
atherosclerotic aneurysm, megadolichoectasia, and
fusiform aneurysm [1–3]. In an initial autopsy series
from a large referral center early in the 20th century, the
prevalence of dolichoectasia was 0.13% in asymptomatic
patients [3]. More recent autopsy series have reported a
prevalence of 6% in patients with any neurological disease
[4]. Radiological studies have shown a prevalence of 4.8%
in patients with compressive cranial neuropathies [5].
The highest prevalence has been reported in patients with
stroke (3.1–18.7%) [1, 6].
The etiology of the abnormal dilation of arteries in
dolichoectasia is unknown but the strong association
with traditional cardiovascular risk factors especially
hypertension has suggested a causal link. However,
the presence of dolichoectasia in other nonatherosclerotic processes argues against atherosclerosis
as the only hypothesis. Dolichoectasia is usually seen
in older patients especially hypertensive men [6–8] but
dolichoectasia can be seen at any age and in the absence
of atherosclerosis, for example, in polycystic kidney
disease, Moya–Moya syndrome, Enhlers–Danhlos
syndrome, neurofibromatosis and trauma [9, 10]. The
disease predominantly affects the basilar artery (BA) and
posterior circulation but the anterior circulation can be
involved in up to one-third of patients [2].
A limiting factor in the study of dolichoectasia has
been the lack of uniform criteria and a dependence on
visual assessment of vessel shape for the identification
of dolichoectasia [7]. However, in 1986 Smoker
et al. suggested diagnostic criteria for basilar artery
dolichoectasia based on the expected course of the basilar
artery in relation to surrounding structures [11]. These
initial criteria were developed for computed tomography
angiography (CTA) of the intracranial circulation, but
other authors have used the same anatomical references
for brain magnetic resonance imaging (MRI) or magnetic
resonance angiography (MRA) [6, 8]. For the vertebral
arteries Ubogu et al. suggested that a deviation of 10 mm
from an imaginary line traced between the entry point
of the vertebral arteries (VA) into the intracranial cavity
and the origin of the basilar artery, or any portion of the
vertebral arteries above the pontomedullary junction,
could be considered diagnostic of vertebral arteries
dolichoectasia [8]. There are no criteria for anterior
circulation dolichoectasia or posterior cerebral artery
dolichoectasia.
We present a well-characterized study with detailed
neuroimaging from a tertiary care center. The goal of our
report is to propose tortuosity and compression of the
brain parenchyma as additional criteria for the diagnosis
of dolichoectasia.

MATERIALS AND METHODS
We identified all patients seen by the authors from
June 2008 to January 2011 in the neurology inpatient
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service. We used various imaging modalities to identify
patients with dolichoectasia, including non-contrast
computed tomography (CT) scan, CTA, MRI scan, MRA,
and digital subtraction angiography (DSA) of the head.
For the basilar artery, Smoker’s criteria were applied.
These criteria take into account the diameter, height of
the basilar artery bifurcation, and basilar artery lateral
deviation relative to the hypothetical midline [11]. We
diagnosed dolichoectasia if (i) the basilar artery anteroposterior diameter was >4.6 mm on axial slices using
either CTA or MRA images, (ii) if the basilar artery
extended to the cerebellopontine angle, or (iii) if the
height of the basilar artery bifurcation was at the level of
the third ventricle or indenting its floor. The diameters
were measured digitally with the embedded tools used by
our imaging software provider (iSite Enterprise, Philips
Electronics, USA). Additionally, we also considered basilar
artery dolichoectasia when the basilar artery silhouette
passed the lateral margins of any of the intracavernous
internal carotid artery (ICA) silhouettes (Figure 1, Case
10) or when the basilar artery clearly compressed or
impinged the brain parenchyma as seen on MRI or CTA
(Figure 1, Case 17-B). The vertebral arteries dolichoectasia
was determined using the same criteria as Ubogu et al.
mentioned using CTA, MRA or DSA [8].
For the anterior circulation and the posterior cerebral
artery (PCA) we used two criteria; tortuosity and
compression of the brain parenchyma. Dolichoectasia
of the middle cerebral artery (MCA), anterior cerebral
artery (ACA), supraclinoid ICA or PCA was present if
these two criteria were met. The first step was to evaluate
the coronal views of the intracranial circulation CTA or
MRA reconstruction; we looked for symmetry of the ICA
bifurcation as well as the configuration of the MCA, ACA
and PCA on both the sides (Figure 2, Case 16 and Case
18). If a marked asymmetry (suggestive of abnormal
elongation of one vessel) was observed, we analyzed
axial images to look for compression. The compression
criterion was met if brain parenchyma was compressed or
impinged upon by the first segment of any of these vessels
using CTA, MRI or MRA source images (Figure 1, Case 12
and Case 16). If asymmetric, tortuous vessel shape plus
compression of the parenchyma were found, we labeled
the artery as dolichoectasia. We did not include secondary
or tertiary branches of the MCA, ACA or PCA due to the
natural tortuosity of these branches.
For the radiological evaluation, we examined vessel
configuration using multiple technologies CT scan,
MRI scan, MRA, CTA and DSA as available. At first
we usually reviewed the non-contrast CT scan of the
head. On the axial cuts, it is often possible to observe a
dilated or tortuous basilar artery anterior to the brain
stem. The relative absence of other structures in the
cerebrospinal fluid space at this level facilitates this
(Figure 1, first row). However, we did not depend on
non-contrast CT scan to diagnose posterior circulation
dolichoectasia since contrast studies provide better
visualization of the vessels. Suspected anterior
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circulation dolichoectasia is more difficult to diagnose
on contrast CT scan.
While using head CTA, we examined axial source
images as thin cuts allow visualization of the relationships
between vessels and the parenchyma (Figure 1, second
row). Although the resolution of CT scan is inferior
to MRI scan and does not allow high definition of the
brain parenchyma, it is possible to determine obvious
parenchymal impingement. The coronal and sagittal cuts
offer another perspective that can be helpful. Finally,
rotating the three-dimensional reconstruction allows the
intracranial circulation to be evaluated from multiple
angles (e.g. when examining the anterior circulation
and the symmetry of the ICA bifurcations as well as the
laterality of the basilar artery).
The evaluation of dolichoectasia on brain MRI provides
more anatomical definition than CT scan and allows
better visualization of the vessels and the parenchyma
(Figure 3). We use multiple sequences to obtain
information on suspected dolichoectatic arteries. The T-2
based sequences provide high contrast between the vessel
and surrounding cerebrospinal fluid, although thick cuts
can lead to partial volume effects, and gaps between slices
can result in missing details. Examining the coronal,
sagittal and axial cuts improve visualization of the vessel
pathway and its relationship with the parenchyma. For
the posterior fossa, especially if suspecting compression
of a nerve root by a dolichoectasia vessel, sequences with
high-anatomical definition such as T2 three-dimensional
constructive interference in steady state (CISS) sequences
are ideal [12]. Brain MRAs can be examined in the same
way as CTA. (Figures 2 and 3). Additionally, other
pathological findings often associated with dolichoectasia
such as leukoaraiosis, increased perivascular space (étatcriblé) and lacunar stroke can be detected using MRI
(Figure 3, bottom row)

Figure 1: Upper row: (arrowhead) points to a thickened vertebral
artery (VA) (Case 7). A tortuous VA (Case 10). Arrowhead
showing a transverse position of a large basilar artery (BA)
(Case 13). Lower row: coronal cut showing a dilated BA (arrow
head) (Case 4). Reconstruction showing a tortuous and dilated
BA (arrow head) (Case 14 A). The same BA can be seen in the
axial cuts (arrow) with largely dilated internal carotid arteries
also appreciated (arrowhead) in Case 14 B.
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Figure 2: A dolichoectatic AICA-PICA complex (arrowhead)
(Case 1). In Case 2, we can see a largely dilated vertebral artery
compressing the brainstem. Points to a kinked internal carotid
artery suggestive of tortuosity (arrowhead) (Case 4). In the same
case, letter B, we can see a dilated proximal middle cerebral
artery (MCA). A tortuous left VA (arrow head) and basilar
artery (arrow) (Case 6). Exemplifies a right posterior cerebral
artery, (arrow) compressing the bottom of the basal ganglia and
an S-shaped BA (arrowhead) (Case 7). A dilated BA running in
the mid line (Case 9). In Case 10, the BA has an unusual lateral
course that lies far from the ICA contours (red lines). This same
unusual laterality can be seen in axial cuts as shown in case 13.
Exemplifies the presence of the vessels (ACA represented with
arrow head and MCA pointed by an arrow) that compressing
the parenchyma (scrolling up and down improves visualization
of impingement) (Case 15). In Case 16, there is clear asymmetry
in the ICA as well as the configuration of the MCA shown
by an arrow. CTA reconstruction shows kinking of the ICA
extra cranially (Case 16). Letter A showing a distally dilated
supracliniod ICA (arrowhead) with a tortuous and thickened BA
(arrow) (Case 17). Letter B showing a transversally located BA
pathway that is clearly unusual. Right sided dilated ICA (arrow)
and MCA (arrowhead) (Case 18).
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Figure 3: First row showing multiple examples of arteries
(arrowheads) that are outside the expected location or that
compress the parenchyma. For example, point to a dolichoectatic
vertebral artery compressing the medulla (arrowhead) (Case
3-B). In the other rows, point to a massively dilated basilar artery
(arrowhead) (Case 4). In Case 7, the right PCA compressed the
inferior aspect of the Globus Pallidus or the third ventricle
like in Case 12. The right MCA compressing the basal ganglia
basal aspect (arrowhead) whiles the contralateral MCA and
ACA (arrow) impinges on the parenchyma (Case 16). Letter A
and Letter B, showing the right PCA (arrowhead) at the bottom
of the third ventricle, a dilated Basilar artery (arrow) and the
tip of the basilar artery at the level of the third ventricle floor
(arrow head) (Case 17), respectively. We can observe a dilated
cavernous ICA (arrowhead) (Case 18) in the coronal view with
a dolichoectatic ACA (arrow) in letter A; a right MCA and ICA
that are clearly asymmetric in their configuration, compared to
the contralateral side (letter B). In the bottom row, we observe,
from left to right, examples of lacunar infarction, increased
perivascular space and leukoaraiosis, respectively (arrow heads)
that can concomitantly occur with dolichoectasia.

Although DSA was done in five patients, this
information did not change our impression in any case
(Figure 4, bottom row), although measurement of
the arterial diameters is likely to be more accurate in
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Figure 4: The first two rows showing examples of blood flow
velocities observed in different arteries of the brain using
Transcranial Doppler (TCD). The matching of the pressures
with the arteries was made using the depth of the different
measurements and the corresponding vessel. One can appreciate
the low diastolic pressures in the vessels with dolichoectasia,
and in the case where comparison is possible with nondolichoectatic vessels, a difference can be observed (Case 12
and Case 18, for example). The lower row showing the pictures
obtained from angiographic studies where the dilatation of the
arteries is confirmed.

angiography than with CTA or MRA. However, we did
not systematically use DSA images to measure the basilar
artery diameter.
Major cardiovascular risk factors were defined as
male sex, age >55 years in men and >65 years in women,
a family history of premature cardiovascular disease,
hypertension, diabetes mellitus, dyslipidemia, smoking
or the presence of coronary artery disease (CAD) or
its equivalents. The local Institutional Review Board
approved the study.

RESULTS
We found 18 patients with dolichoectasia of a least
one intracranial artery. The characteristics of the sample
are given in Table 1. Three patients presented with
compressive symptoms and ten with vascular symptoms,
Only six out of the ten patients with vascular symptoms
had the symptoms in the same distribution as the
dolichoectatic vessel. Five patients had a presentation
that was difficult to attribute only to a vascular or
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compressive manifestation. Two out of the four patients
with HIV were diagnosed with HIV vasculopathy and one
with Varicella–Zoster vasculitis (Table 1).
Two out of three patients who presented with
compressive symptoms attributed to dolichoectasia
did not have any cardiovascular risk factors. These two
patients were females and both had migraine with aura.
One had trigeminal neuralgia and the other vertigo. In
all cases, the symptoms were stable and they were not
associated with typical migraine. The third patient with
isolated compressive symptoms had left hemifacial
spasm attributed to basilar artery dolichoectasia. In five
patients, we could not attribute the symptoms to either
compression of the dolichoectasia artery or vascular
disease in the area of the symptoms. These patients had
a profile much more similar patients with pure vascular
symptoms (i.e, more cardiovascular risk factors) than the
patients without vascular symptoms.
The ten patients with dolichoectasia and vascular
symptoms were older than those without. The patients with
HIV were the youngest in this group. Six of these patients
were men and four were women. Excluding patients with
HIV, the remaining six patients with vascular symptoms
had a greater number of cardiovascular risk factors
(risk factors 1–7) when compared with the group with
isolated compressive symptoms (risk factors 0–3). One
of the nine cases presented with multifocal parenchymal
hemorrhages, coexistence of an aortic aneurysm and a
very severe forms of dolichoectasia. This case has been
reported in detail elsewhere (Figure 1, Case 14) [13].
The basilar artery was affected in 11 patients; the same
number had affected in vertebral arteries dolichoectasia
(right, left or both). The ICA (right, left or both) was
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affected in eight patients, and the ACA was affected in the
same number of patients. The PCA’s were dolichoectatic
in six patients, the MCA’s in four, and only one patient
had a dolichoectatic AICA-PICA complex (Table 1).
Isolated posterior circulation dolichoectasia was the most
common presentation (eight patients) compared with
the isolated anterior circulation dolichoectasia (three
patients). Both territories were affected in seven patients.
The antero-posterior basilar artery diameter had a mean
of 5.2 mm (median 4.9 mm, range 3.8–9.8 mm). Only
two patients had a basilar artery diameter below the 4.5
mm Smoker’s criteria threshold and both had isolated
compressive symptoms and no traditional cardiovascular
risk factors.
Four patients had Trancranial Doppler (TCD) as part
of their stroke workup. When contrasting the arterial
pressures of the dolichoectasia vessels against the nondolichoectasia vessels in the same patients the pressures
were lower on the affected side. Additionally, largely
dilated vessels have dampening of the flow with very low
diastolic pressures suggestive of poor elastic recoil in
these dilated arteries (Figure 4). Transcranial Doppler
monitoring of the MCA ipsilateral to a dilated ICA was
done in one instance only (Case 18) and no microembolic
signals were detected.

DISCUSSION
Dolichoectasia is a disease of the arterial wall,
characterized by dilatation, tortuosity and elongation of
affected vessels [1, 3, 6, 8, 14]. In this case series, we present
examples of this condition with associated pathology,

Table 1: Characteristic of the sample of patients with dolichoectasia
Symptoms
Case

Sex

Age

Race/
Symptoms Prior medical
ethnicity per case
hisotry

dolichoectasia Other radiological
vessels
findings
(mm
diameter)

Compressive

1

F

55

Hispanic

Left-sided
tinnitus

Migraine

Left PICA-AICA Left PICA-AICA
complex
complex compressing
the left VIII CN

Compressive

2

F

51

Hispanic

Left-sided
trigeminal
neuralgia

Migraine

BA (3.9 )
LVA

LVA compressing the
left V CN

Compressive

3

M

64

Hispanic

Left-sided
hemifacial
spasm

Hypertension

LVA
BA (4.9)
RPCA

LVA compressing the
pons and left VII CN

Uncertain
relationship
with
dolichoectasia

4

F

32

Black

Dysarthria
and right
arm
numbness

Hypertension
Dyslipidemia

BA (6.5)
LVA
RPCA
LMA
LICA

LVA and BA
compressing the upper
medulla and the pons
without acute stroke
visualized in MRI.

M

61

Hispanic

Vertigo

Hypertension
Cocaine use

LVA

LVA localized to the
CPA, but no clear cut
compression noted

Uncertain
5
relationship
with
dolichoectasia

(Continued)
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Table 1: (Continued)
Symptoms

Case

Sex

Age

Race/
Symptoms Prior medical
ethnicity per case
hisotry

dolichoectasia Other radiological
vessels
findings
(mm
diameter)
LVA
BA (4.0)
PCA’s

Tortuous posterior
circulation but unable
to identify clear
compression

Uncertain
relationship
with
dolichoectasia

6

M

66

Hispanic

Dizziness

Hypertension
Diabetes
Dyslipidemia
Smoking
CAD
Alcohol abuse
Aortic Stenosis

Uncertain
relationship
with
dolichoectasia

7

F

39

Black

Blurry vision Hypertension
and vertigo Smoking
HIV on ARV

BA (4.6)
VA’s
RPCA

Tortuous posterior
circulation but unable
to identify clear
compression

Uncertain
relationship
with
dolichoectasia

8

M

61

Hispanic

Seizures

BA (3.8)
LVA

Brain parenchymal
metastatic lesion

Vascular

9

M

27

Black

Right
HIV not on ARV BA (5.5)
hemiparesis
LICA

LMCA stroke

Vascular

10

M

66

Hispanic

Right
Hypertension
BA (4.9)
hemiparesis Dyslipidemia
ACA’s
and aphasia Epilepsy
Schizophrenia
Spinal cerebellar
atrophy

Complete occlusion of
LMCA with MCA acute
stroke

Vascular

11

F

36

Black

Left
Hypertension
hemiparesis Diabetes
Dyslipidemia
HIV on ARV

ICA’s
LMCA
LACA

RMCA acute stroke

Vascular

12

M

76

Hispanic

Aphasia

Hypertension
Dyslipidemia
Smoking

BA (5.3)
RPCA
RACA

LMCA acute stroke

Vascular

13

M

53

Black

Blurry
vision and
right arm
numbness

Hypertension
Smoking
Alcohol abuse

BA (4.8)
VA’s

Left PCA acute stroke
and left MCA stroke

Vascular

14

F

79

Black

Delirium
Hypertension
and left
Dyslipidemia
hemiparesis CKD
Alzheimer
Disease
Abdominal
Aortic Aneurysm

BA (11.1)
RPCA
LVA
LICA
MCA’s
LACA

Simultaneous
multifocal
hemorrhages
Brain atrophy
Aortic aneurysm
(77 mm transverse
diameter)

Vascular

15

M

36

Black

Aphasia

HIV on ARV
VZV vasculitis

LACA
ICA’s

LMCA stroke

Vascular

16

M

90

NH white

Altered
mental
status

None reported

RVA
LICA
LMCA

RPCA stroke

Hypertension
Dyslipidemia
Metastatic lung
cancer to the
brain

(Continued)
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Table 1: (Continued)
Symptoms

Vascular

Case

Sex

Age

Race/
Symptoms Prior medical
ethnicity per case
hisotry

dolichoectasia Other radiological
vessels
findings
(mm
diameter)
BA (8.1)
VA’s
RICA
RACA

17

M

64

Hispanic

Right leg
Hypertension
weakness
Diabetes
and aphasia Dyslipidemia
Smoking
CAD

18

F

53

Black

Right arm
numbness
and right
arm
weakness

ICA’s
Hypertension
Diabetes
RACA
Dyslipidemia
CAD
Hyperthyroidism
APS

Left M1 stenosis and
left MCA watershed
acute stroke

Two isolated cortical
stroke confined to the
LMCA territory and
one sub-centimeter
acute stroke in the left
pons.

Abbreviations: R - right, L - left, ACA - anterior cerebral artery, MCA - middle cerebral artery, ICA - internal carotid
artery, VA - vertebral artery, BA - basilar artery, PCA - posterior cerebral artery, PICA - posterior inferior cerebellar
artery, AICA - anterior inferior cerebellar artery, CAD - coronary artery disease, APS - Antiphospholipid syndrome, CKD
- chronic kidney disease, CN - cranial nerve, ARV - antiretroviral.
illustrating the breadth of dolichoectasia presentations.
We also provide a multimodal approach for the diagnosis
of dolichoectasia. While dolichoectasia has traditionally
been considered a bystander in the presence of vascular
disease, mainly atherosclerosis, these assumptions
need to be revisited [4, 14, 15]. Increased recognition of
dolichoectasia and its associated manifestations is one of
the first steps in this process. Reproducible and objective
criteria have been missing and have hampered the ability
of different groups to compare populations.
We found a wide spectrum of diseases associated
with dolichoectasia in this series. In cases where a
dolichoectasia vessel compresses a nerve root and causes
symptom, a direct mechanical effect is likely to blame.
This occurred in three of our patients. However, none of
our patients underwent surgical interventions with relief
of symptoms that might have proven that dolichoectasia
was the cause in these cases. Nevertheless, other authors
have presented cases with symptom improvement after
surgical nerve decompression [16]. Tortuosity of the
vessels can be seen in trauma, [17] congenital or acquired
variants of the brain arterial configuration, inherited
metabolic disorders, etc [9, 17–19].
The role of dolichoectasia in vascular diseases
complex, but dolichoectasia in this context is most
likely a function of progressive arterial dilatation [8,
20, 21]. Determining the underlying cause is difficult
in cases with vascular diseases and this uncertainty is
reflected in the large number of cases where we could
not attribute a direct role of the dolichoectasia vessel to
the patient’s symptoms. Further, even in cases where
we determined a link between dolichoectasia and
vascular disease, our cross-sectional design precludes
causality inferences. While prospective data regarding

the link between dolichoectasia and vascular disease are
lacking, many studies have linked dolichoectasia with
cardiovascular risk factors and cardiovascular diseases
[3, 15, 22]. Cohort studies have shown a greater risk of
vascular events in patients who have progression of
the dolichoectasia (defined as progressive dilatation of
the arteries) compared with those who remain stable,
suggesting that dolichoectasia could be a modifiable risk
factor for stroke once prevention measures are identified
[20, 21]. Some proposed mechanisms for vascular events
include mechanical traction of branching arteries, [23]
dampening of the blood flow due to dilatation, [24]
artery-to-artery embolism due to mural thrombosis,
arterial occlusion due to insitu thrombosis [25] or
intramural hemorrhage [26]. In the four patients who
underwent TCD in our series, all had low flow velocities
in the dolichoectasia vessels compared with the nondolichoectasia vessels suggesting hemodynamic changes
worthy of further study.
Vascular remodeling is thought to cause dilatation
due to complex interactions between flow mechanics
and the arterial wall [14, 27]. These interactions can also
theoretically be modulated by genetic and environmental
factors. Considering the relatively low level of evidence
of most dolichoectasia studies, these pathophysiological
underpinnings are difficult to confirm. It is interesting
to note that HIV infect the muscularis layer of arteries
and leading to weakening of the arterial wall, in some
cases lead to arterial dilatation and stroke [28]. Also,
patients with metabolic diseases that affect collagen
and elastin integrity often have weak arterial walls, and
they too present with symptomatic dilated and tortuous
intra and extracranial vessels [10, 19]. In patients with
atherosclerosis, it seems that the endothelium plays an
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important role in the weakening of the muscularis layer
due to a cascade of trophic factors that cause disruption
of the internal elastic lamina and overexpression of
metalloproteinases (MMP) with subsequent cleavage of
the elastic tissue and thinning of the media layer [27, 29].
We used Smoker’s criteria and Ubogu’s criteria for the
vertebral arteries and the basilar artery [8, 11]. The core
principle of the criteria is to contrast the expected versus
the observed pathway of an artery to gauge the degree
of abnormality, aided by stable anatomical landmarks
such as bony structures. Smoker’s criteria also include
compression of the surrounding structures as a marker
of abnormal vessel trajectory. There are no established
criteria to assess dolichoectasia in the anterior circulation
or the PCA’s. We attempted to systematically evaluate
our cases for anterior circulation dolichoectasia, using
parenchymal compression and aberrant vessel trajectory
(often compared to the contralateral vessel) as criteria
for dolichoectasia in the ICA, MCA, ACA and PCA.
Using compression as a criterion for dolichoectasia in
the anterior circulation is justified as almost all reports
involve symptomatic compression of surrounding
structures [2, 16, 18, 22]. The larger dimensions of the
cranial cavity in relation to anterior circulation vessels,
and the fact that a large proportion of those vessels are
supratentorial, makes it more difficult to use bone as a
reference. This may well explain why dolichoectasia has
been under-reported in the anterior circulation [14].
We acknowledge a number of limitations. Our sample
is subject to referral bias due to the tertiary nature of
our academic center. Our goal was to present clear
cases of dolichoectasia to illustrate the wide variety of
presentations that can be seen rather than including every
case where the diagnosis might be questionable. It is also
possible we could have missed subtle cases. Further,
asymptomatic cases of dolichoectasia, as well as more
mild forms of the disease that might not have prompted
us to search, are underrepresented in our series. The
diagnostic criteria of the anterior circulation and the
PCA’s have been used in a large, population-based study
that sought to compare different diagnostic methods of
dolichoectasia [30]. The validity of these various methods
will need to be further validated by others with their
usefulness in predicting outcomes. Future directions in
the study of dolichoectasia should include its objective
definition using arterial diameter parameters obtained
from population-based samples as well as prospective
cohorts with research questions clearly aimed at filling the
gaps in knowledge of this interesting and understudied
arterial disease.

8

mechanism underlying dolichoectasia in patients with
compressive symptoms need to be further investigated.

*********
Author Contributions
Jose Gutierrez – Conception and design, Acquisition of
data, Analysis and interpretation of data, Drafting the
article, Final approval of the version to be published
Jennifer Carrasquillo – Acquisition of data, Critical
revision of the article, Final approval of the version to be
published
Gustavo Ortiz – Analysis and interpretation of data,
Critical revision of the article, Final approval of the
version to be published
Clinton B Wright – Analysis and interpretation of data,
Critical revision of the article, Final approval of the
version to be published

Guarantor
The corresponding author is the guarantor of submission.

Conflict of Interest
Authors declare no conflict of interest.

Copyright
© Jose Gutierrez et al. 2014; This article is distributed
under the terms of Creative Commons attribution 3.0
License which permits unrestricted use, distribution and
reproduction in any means provided the original authors
and original publisher are properly credited. (Please see
www.edoriumjournalofcardiology.com/copyright-policy.
php for more information.)

REFERENCES
1.

2.

3.

4.

CONCLUSION

5.

Dolichoectasia and cardiovascular symptoms are
more often found in patients who present with vascular
symptoms while patients with compression symptoms
less frequently have cardiovascular risk factors. The

6.

Ince B, Petty GW, Brown RD Jr, Chu CP, Sicks JD,
Whisnant JP. Dolichoectasia of the intracranial arteries
in patients with first ischemic stroke: A populationbased study. Neurology 1998 Jun;50(6):1694–8.
Drake CG, Peerless SJ. Giant fusiform intracranial
aneurysms: Review of 120 patients treated surgically
from 1965 to 1992. J Neurosurg 1997 Aug;87(2):141–
62.
Housepian EM, Pool JL. A systematic analysis of
intracranial aneurysms from the autopsy file of the
presbyterian hospital, 1914 to 1956. J Neuropathol
Exp Neurol 1958 Jul;17(3):409–23.
Pico F, Labreuche J, Seilhean D, Duyckaerts C,
Hauw JJ, Amarenco P. Association of smallvessel disease with dilatative arteriopathy of the
brain: Neuropathologic evidence. Stroke 2007
Apr;38(4):1197–202.
Deeb ZL, Jannetta PJ, Rosenbaum AE, Kerber
CW, Drayer BP. Tortuous vertebrobasilar arteries
causing cranial nerve syndromes: Screening by
computed tomography. J Comput Assist Tomogr 1979
Dec;3(6):774–8.
Pico F, Labreuche J, Touboul PJ, Amarenco P.

Edorium Journal of Cardiology, Vol. 1; 2014.

Edorium J Cardiol 2014;1:1–10.
www.edoriumjournalofcardiology.com

Gutierrez et al.

Intracranial arterial dolichoectasia and its relation
with atherosclerosis and stroke subtype. Neurology
2003 Dec 23;61(12):1736–42.
7.
Gutierrez J, Sacco RL, Wright CB. Dolichoectasiaan evolving arterial disease. Nat Rev Neurol 2011
Jan;7(1):41–50.
8. Ubogu EE, Zaidat OO. Vertebrobasilar dolichoectasia
diagnosed by magnetic resonance angiography and
risk of stroke and death: A cohort study. J Neurol
Neurosurg Psychiatry 2004 Jan;75(1):22–6.
9. Gutierrez J, Sandoval L, Rivera C, Zamorano C,
Santiago N, Martinez V. A dangerous combination for
stroke in young patient: Assimilation of the atlas and
anti beta2-glycoprotein I antibodies. Rev Med Inst
Mex Seguro Soc 2009 Jan-Feb;47(1):89–4.
10. Yamada K, Hayakawa T, Ushio Y, Mitomo M. Cerebral
arterial dolichoectasia associated with moyamoya
vessels. Surg Neurol 1985 Jan;23(1):19–24.
11. Smoker WR, Corbett JJ, Gentry LR, Keyes WD,
Price MJ, McKusker S. High-resolution computed
tomography of the basilar artery: 2. Vertebrobasilar
dolichoectasia:
Clinical-pathologic
correlation
and review. AJNR Am J Neuroradiol 1986 JanFeb;7(1):61–72.
12. Casselman JW, Kuhweide R, Deimling M, Ampe W,
Dehaene I, Meeus L. Constructive interference in
steady state-3dft mr imaging of the inner ear and
cerebellopontine angle. AJNR Am J Neuroradiol 1993
Jan-Feb;14(1):47–57.
13. Gutierrez J, Adams D, Tornes L, Isaacson R, Wright
CB. Dolichoectasia and multifocal simultaneous
intracranial haemorrhages. BMJ Case Reports 2010.
14. Gutierrez J, Sacco RL, Wright CB. Dolichoectasiaan evolving arterial disease. Nat Rev Neurol 2011
Jan;7(1):41–50.
15. Passero S, Filosomi G. Posterior circulation infarcts
in patients with vertebrobasilar dolichoectasia. Stroke
1998 Mar;29(3):653–9.
16. Ubogu EE, Chase CM, Verrees MA, Metzger AK, Zaidat
OO. Cervicomedullary junction compression caused
by vertebral artery dolichoectasia and requiring
surgical treatment. Case report. J Neurosurg 2002
Jan;96(1):140–3.
17. Nakahara I, Taki W, Tanaka M, Matsumoto K,
Kikuchi H. Dolichoectasia of the middle cerebral
artery--case report. Neurol Med Chir (Tokyo) 1995
Nov;35(11):822–4.
18. Papapetropoulos S, Argyriou AA, Guevara A, Sengun
C, Mitsi G, Singer C. Hemifacial spasm and pontine
compression caused by a giant vertebrobasilar
dolichoectasia. Cerebrovasc Dis 2009;27(4):413–4.
19. Laforêt P, Petiot P, Nicolino M, et al. Dilative
arteriopathy and basilar artery dolichoectasia
complicating late-onset pompe disease. Neurology
2008 May 27;70(22):2063–6.
20. Passero SG, Rossi S. Natural history of vertebrobasilar
dolichoectasia. Neurology 2008 Jan 1;70(1):66–72.
21. Pico F, Labreuche J, Gourfinkel-An I, Amarenco
P. Basilar artery diameter and 5-year mortality in
patients with stroke. Stroke 2006 Sep;37(9):2342–7.
22. Resta M, Gentile MA, Di Cuonzo F, Vinjau E, Brindicci
D, Carella A. Clinical-angiographic correlations in 132
patients with megadolichovertebrobasilar anomaly.
Neuroradiology 1984;26(3):213–6.
23. Kwon HM, Kim JH, Lim JS, Park JH, Lee SH, Lee

24.

25.

26.

27.
28.
29.

30.

9

YS. Basilar artery dolichoectasia is associated with
paramedian pontine infarction. Cerebrovasc Dis
2009;27(2):114–8.
Egido JA, Carod J, Cuadrado ML, Gonzalez JL.
Dolichoectasia of multiple cranial arteries. Findings
on neuroimaging and transcranial Doppler. Rev
Neurol 1997 Jun;25(142):872–4.
Amano T, Inamura T, Matsukado K, Yoshikai S,
Yuhi F, Nagata S. Ruptured saccular aneurysm of a
dolichoectatic internal carotid artery in a patient
with agenesis of the contralateral internal carotid
artery--case report. Neurol Med Chir (Tokyo) 2004
Jan;44(1):20–3.
Nakatomi H, Segawa H, Kurata A, et al.
Clinicopathological study of intracranial fusiform and
dolichoectatic aneurysms: Insight on the mechanism
of growth. Stroke 2000 Apr;31(4):896–900.
Gibbons GH, Dzau VJ. The emerging concept of
vascular remodeling. N Engl J Med 1994 May
19;330(20):1431–8.
Goldstein DA, Timpone J, Cupps TR. Hiv-associated
intracranial aneurysmal vasculopathy in adults. J
Rheumatol 2010 Feb;37(2):226–33.
Sho E, Sho M, Singh TM, et al. Arterial enlargement
in response to high flow requires early expression of
matrix metalloproteinases to degrade extracellular
matrix. Exp Mol Pathol 2002 Oct;73(2):142–53.
Gutierrez J, Bagci A, Gardener H, et al. Dolichoectasia
diagnostic methods in a multi-ethnic, stroke-free
cohort: Results from the northern manhattan study.
Journal of neuroimaging: official journal of the
American Society of Neuroimaging 2013.

Edorium Journal of Cardiology, Vol. 1; 2014.

Edorium J Cardiol 2014;1:1–10.
www.edoriumjournalofcardiology.com

Gutierrez et al.

10

About the Authors
Article citation: Gutierrez J, Carrasquillo J, Ortiz G, Wright CB. Vascular profile of dolichoectasia differs
depending on the presenting symptoms. Edorium J Cardiol 2014;1:1–10.
Gutierrez’s main research interest is brain arterial remodeling and its association/risks with
cerebrovascular disease, including stroke and vascular dementia. His projects have specifically focused
on HIV and the mechanism underlying the arteriopathy sometimes seen in HIV, consisting of arterial
dilatation and subsequent strokes. Dr. Gutierrez is the leader of one of the largest postmortem brain
large arteries studies from which morphometric and functional characterization has been carried over.
Additionally, he has dedicated a fair amount of time to collecting brain arterial diameters in more than
700 stroke-free subjects from the Northern Manhattan Study (NOMAS), to further investigate the
associations and consequences of brain arterial remodeling. Dr. Gutierrez’s other areas of interest include disparities
in stroke mechanisms and stroke prevention.

Access full text article on
other devices

Edorium Journal of Cardiology, Vol. 1; 2014.

Access PDF of article on
other devices

