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To better define the clinical significance of vertebrobasilar dolichoectasia, the clinical 
signs and symptoms and basilar artery parameters of diameter, height, and transverse 
position were evaluated in two groups of symptomatic patients, Ten patients had isolated 
involvement of the third, sixth, or seventh cranial nerves, The other 10 patients had 
multiple neurologic deficits including combinations of compressive cranial nerve deficits, 
both ischemic and compressive central nervous system deficits, and hydrocephalus, 
Although significant differences for mean basilar artery diameter and height exist 
between these two groups, the symptomatology and basilar artery parameters present 
as a spectrum, A symptomatic patient with a normal-caliber, but tortuous, basilar artery 
is more likely to have isolated cranial nerve involvement. Conversely, the patient with 
marked basilar artery dilatation (ectasia) is far more likely to present with multiple 
compressive or ischemic neurologic deficits, Conventional angiography in patients with 
dilated basilar arteries carries a significant risk for brain stem ischemia, Most authors 
agree that when vertebrobasilar dolichoectasia has been demonstrated by computed 
tomography, additional angiography, if required at all , should be performed by digital 
subtraction techniques, 

Literally translated, vertebrobasilar dolichoectasia (VBD) means elongation (G . 
"dolichos") and distension (G. "ectasia") of the vertebrobasilar arteries. While this 
may, at first glance, appear to be a rather straightforward concept , attempts to 
extract reasonably consistent data from the literature are frustrating. Symptoms 
ascribed to elongated and/or distended vertebrobasilar vessels are presented under 
a variety of terms including megadolichobasilar artery or anomaly [1 - 10], aneurys­
mal malformation [11] , dolichomegavertebralis anomaly [12] , elongated basilar 
artery [13] , megadolichovascular malformation [14], dolichoectasia [15-17], la 
dolicho-mega-basilare [18] , ectasia [19-29], cirsoid aneurysms [30, 31] , S-shaped 
aneurysms [32], aneurysms (including fusiform aneurysms) [33-40], wandering 
basilar artery [41] , and tortuous basilar artery [42 , 43]. 

Whether elongated , but normal-sized, vessels cause neurologic symptoms is 
controversial. Some authors maintain that it is unusual for an elongated vertebro­
basilar vessel to extend to the cerebellopontine angle (CPA) and not cause cranial 
nerve palsies [42] . Others contend that no signs or symptoms should be attributed 
to elongated, normal-sized vertebrobasilar arteries [5] . The basic problem lies in 
the various criteria authors use to make the diagnosis of VBD. 

Based on a previous study [44] , we use the term elongation if the basilar artery , 
at any point throughout its course, lies lateral to the margin of the cl ivus or dorsum 
sellae or the artery bifurcates above the plane of the suprasellar cistern . Ectasia is 
diagnosed if the diameter of the basilar artery is greater than 4.5 mm [44]. 

We evaluated retrospectively 20 patients with a variety of clinical deficits ulti­
mately attributed to VBD. We assessed the relation between clinical signs and 
symptoms and the diameter, height, and transverse position of the vertebrobasilar 
system. We also addressed the role of angiography in the evaluation of VBD and 
discuss the terminology currently used in reference to this condition . 
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TABLE 1: CT Findings in Patients with Vertebrobasilar Dolichoectasia 

Case No. (age, gender) 

Isolated cranial nerve involvement: 
1 (69, M) ............ . 
2(59, M) . 
3 (57 , F) 

4~0,~ ........ . 
5(65, M) .... .... ... . . .. . . . . 
6(72, M) .. . .... . .... . 
7~9, M) . .... .. ... " ... . ,. , 
8(60, M) . . ........... . 
9 (71 , M) . . ..... . . . , ... .. . 

10 (92, F) ..... . . . 
Multiple deficits: 

11 (80, M) .......... . . . 
12 (64, M) .... . . , .. . . , . 

13 (50, M) .. .. ... , . . 

14 (50, M) ... . . , . . . 

15 (38, M) .. 

16 (72 , M) .... . ... .. ..... .. . . 

17 (82, M) ..... .. ...... , . , . . . 

18 (65 , F) . . 

19 (70, M) . 

20 (71 , F) 

Hypertension 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

Cranial Nerve Involvement 

R-III (pupil-involving) 
L-IV (chronic x12 years) 
R-VI 

R-VII (HFS) 
R-VII (HFS) 
L-VII (HFS) 
L-VII (chronic palsy) 
L-VII (HFS) 
L-VII (HFS) 
R-VII (HFS) 

R-V (TGN), R-VII (HFS) 
L-V, VII, VIII, IX, X, XII; R-V, 

VIII, IX, X 
L-V, VII, VIII, IX, X, XII; R-V, 

VII , VIII, IX, X, XII 
L-V; R-V, VI, VII, VIII, X 

L-VII 

R-V, VII, IX, X 

R-XII 

R-VII (HFS) 

L-IX, X 

None 

Other 

Previous L-IV (now re­
solved) 

L 1'12 syndrome, ataxic gait 

"Locked-in" syndrome, R 
Horner syndrome 

Wallenberg syndrome, R 
hemiplegia 

Syncopal episodes, visual 
blurring, dysarthria, L 
hemiparesis 

Memory deficits, R hemi­
hypesthesia, R hemipa­
resis, dysarthria, dys­
phonia 

Dizziness, lightheadedness, 
R hyperreflexia, tandem 
gait decreased 

Confusion, dementia, hydro­
cephalus 

R hemiparesis, aphasia, 
ataxia, dementia, incon­
tinence 

Confusion, dementia, hydro­
cephalus, wide-based 
atactic gait 
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Diameter 
Height Position (inmm) 

5.0 1 2R...o 
7.0 2 3L-+2R 
3.4 1 2R...o 

4.2 2 3R-+2L 
5.0 2 3R-+2L 
4.2 1 3L...o 
5.6 2 3L-+1 R 
6.0 1 3L-+1 R 
4.2 2 3L...o 
4.6 1 3R-+1 L 

5.8 2 3R...o 
14.0 3 3L-+3R 

21.1 3 3L-+2R 

10.0 2 3L-+1 R 

10.0 3 3L-+2R 

7.2 3 2R-+2L 

6.2 2 3L...o 

11.6 3 3L-+2R 

8.0 3 3L...o 

6.6 2 3L-+2R 

Note.- Normal basilar artery values: diameter, 3.17 mm (range, 1.9-4.5 mm): height, 0- 1: position, 0- 1. A = right: L = left: HFS = hemifacial spasm; TGN = trigeminal neuralgia. See 
Smoker et al. 144) for expanded definitions of height and position. 

Materials and Methods 

The radiographic studies and clinical histories of 20 patients with 
symptoms referable to VBD were reviewed . All patients initially pre­
sented to the neurology or neuroophthalmology services and were 
subsequently referred for neuroradiologic evaluation. There were 15 
men and five women aged 38-92 years of age. All patients had high­
resolution , contrast-enhanced CT examinations performed on a GE 
CTrr 8800, Picker 600, or Picker 1200 scanner immediately after 
drip infusion of 150 ml Conray 60. In addition , nine patients underwent 
either conventional or digital subtraction angiography (DSA). The 
diameter, height of the basilar bifurcation, and most lateral position 
of the vertebrobasilar arteries were assessed on CT scans according 
to parameters outlined in our companion study [44] . 

Results 

The findings in patients with isolated cranial nerve symp­
toms are presented in table 1 . There was isolated involvement 
of the third (case 1), sixth (cases 2 and 3), or seventh (cases 
4- 10) cranial nerves. Of the patients with facial nerve involve­
ment, there was one case of chronic facial palsy and six of 

TABLE 2: Mean Statistics for Basilar Artery Parameters in 
Vertebrobasilar Dolichoectasia 

Mean 
Standard Standard 

Error Oeviation 

Isolated involvement: 
Diameter (mm) ...... . . . . . .. . 4.93· 0 .33 1.05 
Height .. . . . . . . . . 1.50· 0.17 0.53 
Position ......... . . .. .... . 2.80 0.13 0.42 

Multiple deficits: 
Diameter (mm) .. ... .. . . . 10.06· 1.49 4.71 
Height . . . . . . . . . . . . . 2 .60· 0 .16 0.52 
Position . . . .. ... . ....... 2.90 0.10 0.32 

·p < 0.01 . 

hemifacial spasm (HFS). The left and right seventh cranial 
nerves were affected equally. Four of these 10 patients had 
a history of hypertension. The basilar artery diameter was 
normal in four patients and minimally increased in the other 
six. The level of the basilar bifurcation was normal in one-half 
of patients, while the transverse position was abnormal in 
every case. 
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Fig. 1.-Case 1. A, CT scan. Minimally ectatic basilar artery positioned at 
right lateral margin of dorsum (arrow) . B, Anteroposterior angiogram. Elonga­
tion and tortuosity of basilar artery resulting in elevation of right posterior 
cerebral and superior cerebellar arteries relative to left. C, Stretching of right 

Fig. 2.-Case 2. A and B, Ectatic, tortuous basilar artery (dots) courses 
from left CPA cistern to right crural cistern. VBD has produced brainstem 
rotation , as evidenced by tilt of fourth ventricle (arrow) . Also, there is vessel 

Data for the other 1 0 patients are also presented in table 
1. One patient had simultaneous right-sided trigeminal neu­
ralgia (TGN) and HFS (case 11). The other nine patients had 
a wide variety of neurologic deficits. Three patients had 
symptoms referable to hydrocephalus (cases 18-20). The 
other six patients had brainstem or cerebellar signs and 
symptoms, most in association with multiple cranial nerve 
deficits. Bilateral cranial nerve involvement was encountered 
in three patients. Seven of this group of 10 had long-standing 
histories of hypertension. The diameter, height, and trans­
verse position of the basilar artery were abnormal in every 
case. While the basilar artery was only minimally enlarged in 

third cranial nerve between elevated posterior cerebral (PCA) and superior 
cerebellar (SCA) arteries, in addition to possible direct compression from 
displaced distal basilar artery. 

ectasia in anterior circulation. C, Direct compression of left sixth cranial nerve 
by distal left vertebral-proximal basilar artery. Brainstem rotation may have 
added element of stretch to etiology of chronic VI paresis. 

two cases, it was markedly ectatic in the other eight cases. 
The mean measurements for these two groups of patients 

are presented in table 2. The mean basilar artery diameter for 
the 10 patients with isolated cranial nerve involvement was 
4.9 mm, just slightly above the upper limits of normal diameter 
(4.5 mm). However, the mean diameter of the patients with 
multiple deficits was 10.1 mm, twice the mean diameter of 
the isolated group. This represents a significant difference (p 
< 0.01). Likewise, a significant difference in height was pres­
ent between these two groups. Position, however, was al­
most identical for the two groups (table 2). 

Although the total number of symptomatic VBD patients in 
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this series is still small , it does represent the largest series 
yet reported. A number of trends are evident from analysis of 
our patients. A symptomatic patient with an isolated cranial 
nerve deficit is more likely to have an elongated but normal­
sized, or minimally ectatic, basilar artery. If the artery is 
markedly ectatic, in addition to being elongated, the patient 
is much more likely to have multiple cranial nerve involvement, 
in association with a variety of central nervous system (CNS) 
deficits. 

Discussion 

The pathogenesis of VBD is controversial , but it is most 
likely caused by marked thinning or absence of the internal 
elastic lamina, thinning of the media secondary to smooth 
muscle atrophy, and hyalinization of connective tissue [17, 
29, 45]. Since the elastic lamina is prominent in resisting the 
expansile effects of systolic blood pressure [46], prolonged 
systemic arterial hypertension may cause vessel dilatation 
and elongation [22]. Atherosclerotic changes are commonly 
superimposed [22, 29, 37). 

Clinical Spectrum of VBO Symptomatology 

Basilar artery ectasia was divided into three clinically dis­
tinct groups by Masson and Cambier [6): (1) ischemic, (2) 
those caused by compression of cranial nerves, and (3) 
pseudotumoral. One must also add symptoms referable to 
hydrocephalus [13, 21 , 23, 27). We divided our patients into 
those with isolated and multiple compressive cranial nerve 
involvement, mixed ischemic and compressive CNS deficits, 
and those with hydrocephalus. 

Isolated compressive cranial nerve involvement. From a 
literature review of 288 cases with sufficient clinical detail, we 
identified 74 cases of isolated cranial nerve involvement at­
tributable to VBD. There were four cases of isolated oculo­
motor paresis [2 , 40, 47], 27 cases of isolated trigeminal 
nerve deficits [3,8,22,37,47,48],42 cases of isolated facial 
nerve deficits (28 cases of HFS [3, 8, 12,31 , 42, 48-51] and 
14 cases of facial paresis [8]), and one case of an isolated 
vestibulocochlear nerve paresis [43]. Ten of our patients had 
isolated cranial nerve deficits (table 1). 

Oculomotor involvement by VBD has been documented in 
32 reported cases [1 , 2, 8, 17, 35, 39, 40, 47, 52]. While 
third-nerve involvement is not uncommon, it can hardly be 
regarded as pathognomonic, as suggested by Boeri and 
Passerini [2] . Four reported cases had isolated oculomotor 
involvement: Two were pupil-involving [47] and one was pupil­
sparing [40] . Pupil involvement was not stated in case 8 
reported by Boeri and Passerini [2] . 

Our case 1 had isolated, pupil-involving right third-nerve 
paresis. CT demonstrated a slightly enlarged, abnormally 
positioned basilar artery, coursing lateral to the margin of the 
dorsum (fig . 1 A) . Angiography demonstrated a tortuous bas­
ilar artery with elevated right posterior cerebral and superior 
cerebellar arteries (fig . 1 B). After it emerges from the medial 
aspect of the cerebral peduncle, the oculomotor nerve 
crosses the interpeduncular cistern and courses between the 

Fig. 3.-Cadaver air study shows course of abducens 
nerves (straight arrows) from origin at low pons, coursing 
anteriorly to enter Dorelia canal (curved arrows) . Note the 
proximity of basilar artery (BA), which is slightly paramedian 
in position , to left VI nerve. 

posterior cerebral and superior cerebellar vessels [53]. We 
believe that elevation of these vessels on the right trapped 
and stretched the third nerve. A proposed mechanism of 
neural compression is presented in figure 1 C. 

Nine cases of abducens involvement, combined with other 
symptoms, have been previously reported in association with 
VBD [1,17, 19,26,29,36, 39]; however, isolated abducens 
paresis, secondary to VBD, has not been reported . 

Our case 2 had an isolated left abducens palsy of 12 years' 
duration. Despite long-term extensive investigations, no 
cause other than VBD could be identified. CT demonstrated 
an enlarged basilar artery originating in the left CPA cistern 
and crossing to the right crural cistern (figs. 2A and 2B). A 
diagram of the proposed neurovascular relations is presented 
in figure 2C. 

After it exits from the lower pons, the abducens nerve 
ascends intradurally along the clivus. It is tethered when it 
pierces the dura and it is again restricted as it passes under 
the Gruber ligament to enter the Dorello canal (fig. 3). Enlarged 
or displaced vessels may compress the nerve in the subarach­
noid space or the nerve may be stretched secondary to 
brainstem rotation, as in our patient. Very large vessels may 
erode into and groove the pons, compressing nerves at their 
origins, as in the autopsy case detailed by Sacks and Linden­
berg [17] . 

The facial nerve is the cranial nerve most often affected by 
VBD, in isolation or in combination with other cranial nerves. 
In our seven cases of isolated seventh nerve involvement, the 
basilar artery was normal in diameter in three cases and 
minimally enlarged in the other four (table 1). CT findings were 
conSistently similar. In each case the basilar artery arose in 
the CPA cistern on the side of the affected facial nerve (fig. 
4). It then coursed to a normal position in five patients or to 
the contralateral crural cistern in the other two. 

Since our initial interest in VBD, we have evaluated 22 
patients with isolated HFS. In all cases VBD was demonstra­
ted by CT. Because of this high inCidence, additional com­
ments regarding HFS seem warranted. 
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A B C 

Fig . 4.-8asilar arteries in cases 4 (A) and 10 (6) are formed in right CPA cistern . 80th patients had right-sided HFS. C, Compression of left seventh and eighth 
cranial nerves by distal vertebral-proximal basilar artery. 

Fig. 5. -Cadaver air study illustrates course of seventh 
(straight arrows) and eighth (curved arrows) cranial nerves 
from their origins at low pons, crossing CPA cistern to enter 
internal auditory canals. Note more anterior and medial 
location of seventh cranial nerve. 

Initially described by Gowers [54] and later detailed by 
Wartenberg [55] and Ehni and Woltman [56], HFS is an 
involuntary, irregular, intermittent, periodic contraction of the 
muscles on one side of the face. The contractions often begin 
in the orbicularis oculi muscle and slowly spread to involve all 
muscles innervated by the facial nerve. If the stapedius muscle 
is affected , an intermittent clicking noise may be heard. HFS 
is to be distinguished from blepharospasm, which is bilateral 
and involves only the muscles around the eye, and from facial 
myokymia, which appears as a wormlike, subcutaneous in­
voluntary facial movement usually associated with spastic 
paretic facial contracture [57]. 

HFS is a symptom of hyperactive dysfunction, presumably 
caused by vascular compression of the facial nerve at the 
brainstem. Both the motor and sensory roots of the seventh 

nerve arise from the inferior border of the pons in the recess 
between the olive and inferior cerebellar peduncle. The motor 
root lies medial to the sensory root, while the vestibulococh­
lear nerve lies lateral to both of these roots [53] (fig . 5). 
Because of its medial location, the motor root is most sus­
ceptible to the compressive effects of displaced, tortuous 
vessels. The root entry zone is the point at which compression 
is most likely to produce disordered nerve function [58). 
Anatomically , there is a discernible junction between thin (glial) 
central myelin and thicker (schwannian) peripheral myelin [58] . 
This junctional area may have a lower threshold to mechanical 
deformation [58). 

Multiple compression cranial nerve deficits. Combined com­
pressive cranial nerve deficits usually involve nerves that 
course through the CPA cistern [4, 10, 11, 26, 28, 39, 42 , 
49, 59] . Case 11 had right HFS and TGN, a commonly 
reported combination. CT and angiography revealed marked 
tortUOSity of the vertebral and basilar arteries (fig. 6). The 
basilar artery was minimally enlarged. The CT examination 
was identical to those in patients with isolated facial nerve 
involvement (fig. 4). 

The trigeminal nerve is second only to the facial nerve in 
reported involvement by VBD. After it emerges from the lateral 
aspect of the midpons, the trigeminal nerve courses anteriorly 
through the CPA cistern to pierce the dura and enter Meckel 
cave (fig. 7). As with HFS, some cases of TGN are thought 
to be caused by vascular compression at the root entry zone 
[60, 61] . At surgery, a tortuous loop of the superior cerebellar 
artery is the most frequently encountered offending vessel 
[62, 63] . Other vessels encountered include branches of the 
anterior and posterior inferior cerebellar arteries and venous 
structures [62, 63]. Isolated TGN secondary to direct 
compression by elongated and ectatic basilar arteries has 
been reported [16, 64]. A case of isolated TGN, in which the 
trigeminal nerve was pinched between an ectatic basilar artery 
and the superior cerebellar artery, has also been recorded 
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Fig. 7.- Cadaver air study shows course of trigeminal 
nerve (arrows) from origin at midpons across subarachnoid 
cisterns to enter Meckel cave. 

SMOKER ET AL. AJNR :7, Jan/Feb 1986 

Fig. 6.-Case 11 . A and B, Slightly ectatic basilar artery arises in right CPA cistern and courses to 
midline position (arrows). C, Anteroposterior angiogram demonstrates far-lateral position of proximal 
basilar artery. D, Compression of right seventh and fifth cranial nerves by laterally displaced basilar 
artery. Foreshortening and tortuosity of right anterior inferior cerebellar artery (AICA). AICA, or one of ItS 
branches, may also cause VII compression. 

bellar signs and symptoms are associated with severe VBO. 
These include isolated or combined nystagmus, vertigo, 
dysarthria, ataxia, hemiparesis, and seizures [2, 3, 8,29, 47, 
48]. The ischemia may be secondary to direct mass effect 
produced by the great ectasia. Hemodynamic changes, re­
sulting from marked stasis of flow, may also be superimposed. 

Six of our patients had a combination of neurologic signs 
most consistent with an ischemic etiology (cases 12-17) 
(table 1). Four deteriorated rapidly and died. As a group, these 
patients had the largest basilar artery diameters. Cranial nerve 
involvement was bilateral in three patients. The rapidly pro­
gressive downhill course of severe VBO is exemplified by the 
following history (fig. 8). 

Case 12 

[65] . Campbell and Keedy [30] reported two cases of ipsilat­
eral HFS and TGN secondary to compression by cirsoid 
aneurysms. 

A 64-year-old man developed gait disturbances, swallowing diffi­
culties , and decreased hearing in the left ear 1 year before admission. 
Two months before admission he developed left seventh and twelfth 
cranial nerve deficits. On admission he had bilateral horizontal nys­
tagmus, ataxic gait, left lateral gaze pareSiS, left V, VIII , IX, X, and XII 
and right paralytic lower motor neuron VII, IX, and X deficits. Early 
the next day he underwent vertebral angiography, and later that day 
he developed a left pontine infarct with "1 V2 syndrome" (left gaze Mixed ischemic deficits . A variety of brainstem and cere-
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c D 

F 

palsy and left internuclear ophthalmoplegia). Two days later he de­
veloped a left lower motor VII deficit and 3 days after that, right V2 

and V3 numbness. Four days later, he underwent a posterior fossa 
decompressive craniectomy and left vertebral artery ligation . He died 
13 days later. Permission for autopsy was denied. 

G 

Fig. 8.-Case 12. A-D, CT sections. Marked 
ectasia and tortuosity of distal left vertebral (double 
dots) and basilar (single dots) arteries. Distal basilar 
artery indents floor of posterior third ventricle pro­
ducing mild dilatation of anterior part (D) . E-G, 
Angiograms. Stasis of flow manifested by persist­
ence of contrast material within vertebral and basilar 
vessels late in venous phase (9 sec, F and G). 
Basilar artery branches are poorly opacified . 

CT and autopsy material from a similar patient (case 13) is 

presented in figure 9. The maximum basilar artery diameter 

was 21 .2 mm, the largest in our series. His symptoms were 

clinically the most severe (" locked-in syndrome" or cortico-
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A B 

medullospinal disconnection). The "pseudotumoral" nature of 
the markedly ectatic basilar artery was seen in the gross 
pathologic specimen (figs. 9E and 9F). 

Hydrocephalus. Three of our patients had symptoms ref­
erable to hydrocephalus (cases 18-20) (table 1). The basilar 
artery was markedly enlarged in one patient (case 18) (fig . 
10) but only mildly enlarged in the other two. In all three the 
basilar artery was very elongated , indenting the floor of the 
third ventricle. 

In 1953 Sjogren [66] reported that an anomaly of the basilar 
artery could cause indentation of the third-ventricle floor, 
demonstrable by pneumoencephalography. In 1954 Greitz 
and Lbftstedt [45] detailed the relation of the third ventricle 
to the basilar artery and presented five cases of hypertensive 
individuals who had hydrocephalus secondary to third ventri-

Fig. 9.-Case 13. A-O, CT scans. Marked ectasia 
of basilar artery (dots). Mass effect on pons and 
widening of prepontine cistern (6). Basilar artery ter­
minates lateral to third ventricle (D). E and F. Gross 
pathology specimens verify CT findings. Necrosis of 
pons secondary to infarction (E). 

E 

F 

10m -

cle compression by elongated basilar arteries. Since then a 
number of cases of hydrocephalus associated with VBD have 
been reported [7, 13, 21,23, 24,27,67] . Depending on where 
the basilar artery indents the third ventricle, the site of ob­
struction may be anterior, near the foramen of Monro, or 
posterior, Simulating aqueduct obstruction. 

Hydrocephalus in patients with VBD is often associated 
with anatomically patent cerebrospinal fluid (CSF) pathways 
and normal mean CSF pressures. It is therefore termed 
functional hydrocephalus [68]. The mechanism of hydroceph­
alus in these patients is most likely a combination of increased 
CSF pulse pressure and impairment of outward CSF flow by 
"countercurrent pulsations" of the basilar artery [21 , 23, 68, 
69]. True obstructive hydrocephalus, in association with VBD, 
has also been reported [25, 27]. 
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Fig. 1 O.-Case 18. A-C, CT scans. Marked ectasia and elongation of basilar artery, which elevates and markedly 
indents posterior third ventricle . Anterior third ventricle is dilated (C) . Anteroposterior (0 ) and lateral (E) angiograms 
at 2 sec reveal marked atherosclerotic changes in proximal basilar artery. Contrast material layers posteriorly in 
dilated distal tip of basilar artery at 10 sec (F, arrows). G, Normal relation between third ventricle and basilar artery 
(top) relative to abnormal relation of these structures in this patient (bottom) . 
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The Ro/e of Angiography 

Nine of our patients underwent angiographic evaluation. 
Seven had conventional angiography and two had intraarterial 
OSA. Two of the seven patients who underwent conventional 
angiography experienced severe brainstem ischemic symp­
toms, reversible in one (case 18), but causing infarction in the 
other (case 12), probably due to stasis of contrast material 
(figs. 8G and 10F). It is noteworthy that both patients had 
basilar artery diameters three to four times normal (table 1). 
Our only patient with a diameter larger than these (case 13) 
did not undergo angiographic examination . Pribram et al. [39] 
reported an angiographic complication resulting in death of a 
patient with a fusiform aneurysm. 

With high-resolution CT and the currently noncorrectable 
nature of VBO, we see no justification for conventional an­
giography. We believe that basilar artery diameters greater 
than 1 cm on CT represent a contraindication to conventional 
angiography. Although some authors (prior to the advent of 
OSA) maintained that angiography is necessary for the eval­
uation of this entity [1,40, 43], most believe that CT alone is 
sufficient to establish the diagnosis [7,14,15,22,25,26,48, 
63]. If an angiographic study is necessary, intravenous OSA 
or nonselective intraarterial OSA is recommended . 

A Plea for the Term Vertebrobasilar Oolichoectasia (VBO) 

The finding of cerebral arterial ectasia in a 2-year-old child 
has led some to speculate on a congenital origin [17]. A case 
of TGN and dementia secondary to VBO in a patient with the 
ectodermal dysplastic EEC syndrome (ectodermal dysplasia, 
ectrodactyly, and cleft lip-palate) has also been reported [16]. 
However, most VBO patients do not fall into such categories. 
It is possible that deficiencies of the internal elastic lamina 
encountered in cases of VBO are present at birth . The actual 
dilatation and elongation, however, are not usually encoun­
tered until much later in life, most often in the presence of 
long-standing hypertension. An acquired component would 
seem to be necessary. For this reason, we believe references 
to VBO using the term malformation (a congenital deformity) 
or anomaly ("marked deviation from the normal standard, 
especially as a result of congenital or hereditary defects" [70]) 
should be discontinued (aneurysmal malformation, megadoli­
chovascular malformation, megadolichobasilar anomaly, etc.). 

Cases of VBO have often been reported under the headings 
of "fusiform" and "cirsoid" aneurysms. The basilar artery is 
frequently not fusiform (L. "fusus," a spindle), since the entire 
artery is often involved and the vessel is not "spindle-shaped" 
at all . The term cirsoid aneurysm, however, is quite appropri­
ate (G . "kirsos" varix, + "eidos," appearance), defined as 
dilatation and tortuosity of an artery resembling varices in a 
vein. The term has not been in common usage for some time, 
and, paired with the term aneurysm (a blood-containing tu­
mor), its use should not be reestablished. 

Our cases clearly demonstrate symptomatology referable 
to elongation and tortuosity of vertebrobasilar vessels without 
associated ectasia. The same observation has been made by 
others [42 , 43, 71] . The correct term would be dolichoverte­
brobasilar artery, as distinguished from dolichoectatic verte-

brobasilar artery. Since, however, clear-cut differences in 
signs and symptoms between these conditions are not de­
monstrable, we prefer and encourage the use of the more 
inclusive term vertebrobasilar dolichoectasia. 

Summary 

Clinical signs and symptoms in 20 patients with sympto­
matic VBO were analyzed in relation to size and positional 
abnormalities of the basilar artery. Patients with elongated 
and tortuous, but normal-sized, basilar arteries tend to have 
isolated cranial nerve involvement, whereas patients with 
dilatation (ectasia) of the basilar artery are far more likely to 
suffer from multiple neurologic deficits. Because the basilar 
artery parameters and neurologic symptoms present as a 
spectrum, the most appropriate descriptive term for this 
entity is vertebrobasilar dolichoectasia. Conventional angiog­
raphy poses an increased risk of complications in patients 
with severe VBO. If vascular studies are necessary, intrave­
nous OSA or nonselective intraarterial OSA examinations 
should be performed. 

REFERENCES 

1. Azar-Kia B, Palacios E, Spak M. The megadolichobasilar artery 
anomaly and expansion of the internal auditory meatus. Neuro­
radiology 1976;11: 1 09-111 

2. Boeri R, Passerini A. The megadolichobasilar anomaly. J Neurol 
Sci 1964;1 :475-484 

3. Dettori P, Cristi G, Dalbuono S. Anomalia megadolicobasilare. 
Radiol Med (Torino) 1966;52:1259-1272 

4. Frasson F, Ferrari G, Fugazzola C, Fiaschi A. Megadolichobasilar 
anomaly causing brain stem syndrome. A case report . Neurora­
diology 1977;13 :279-281 

5. Herpers M, Lodder J, Janevski B, vanderLugt PJM. The symp­
tomatology of megadolicobasilar artery . Clin Neurol Neurosurg 
1983;85 :203-212 

6. Masson M, Cambier J. Les aneurysmes vertebro-basilaires la 
dolicho-megabasilaire. Rev Prat 1967;17:2759- 2769 

7. Scotti G, DeGrandi C, Colombo A. Ectasia of the intracranial 
arteries diagnosed by computed tomography . Megadolicho­
basilar artery: CT diagnosis. Neuroradiology 1978;15:183-184 

8. Resta M, Gentile MA, DiCuonzo F, Vinjau E, Brindicci D, Carella 
A. Clinical-angiographic correlations in 132 patients with mega­
dolichovertebrobasilar anomaly. Neuroradiology 1984;26: 213-
216 

9. Terracciano S, Granata F, Graziussi G, deCarlo C. Considerazioni 
Anatomo-Cliniche su due casi di megadolicobasi lare. Osp Psi­
chiatrico 1968;36 :353-367 

10. Tridon P, Masingue M, Picard L, Briquel F, Roland J. Hemi­
spasme faciale et megadolichobasilaire a symptomatologie 
pseudo-tumorale. Rev Otoneuroophtalmo/1971 ;43 : 279-286 

11. Scott M, Stauffer HM. A case of aneurysmal malformation of the 
vertebral and basilar arteries causing cranial nerve involvement. 
AJR 1964;92 :836-837 

12. Nappi G, Moglia A, Poloni M, Arrigo A. Hemifacial spasm asso­
ciated with dolichomegavertebralis anomaly . Eur Neurol 
1977;15 :94-101 

13. Breig A, Ekbom K, Greitz T, Kugelberg E. Hydrocephalus due to 
elongated basilar artery. A new clinicoradiological syndrome. 
Lancet 1967;1 :874-875 



AJNR :7, Jan/Feb 1986 VERTEBROBASILAR DOLICHOECTASIA 71 

14. Lodder J, Janevski B, vanderLugt PJM. Megadolicho vascular 
malformation of the intracranial arteries . Clin Neural Neurasurg 
1981 ;83: 11-18 

15. Corkill G, Sarwar M, Virapongse C. Evolution of dolichoectasia 
of the vertebrobasilar system as evidenced by serial computed 
tomography. Surg Neural 1982;18 :262-266 

16. Miner ME, Rea GL, Handel S, Bertz J. Trigeminal neuroalgia due 
to dolichoectasia: angiographic and CT findings in a patient with 
the EEC syndrome. Neuroradiology 1980;20: 163-166 

17. Sacks JG, Lindenberg R. Dolicho-ectatic intracranial arteries. 
Symptomatology and pathogenesis of arterial elongation and 
distension. Johns Hopkins Med J 1970;125:95-105 

18. Carella A, Lamberti P. La dolicho-mega-basilare. Acta Neural 
(Napoli) 1969;24:701-711 

19. Bladin PF, Donnan MGF. Cerebral arterial ectasia. Clin Radial 
1963;14:349-352 

20 . Bloch S, Ronthal M, Danziger J. Visual field defects produced 
by basi lar artery ectasia. Clin Radial 1980;31 :335-339 

21. Ekbom K, Greitz T, Kugelberg E. Hydrocephalus due to ectasia 
of the basilar artery. J Neural Sci 1969;8:465-477 

22. Goldstein SJ, Sacks JG, Lee C, Tibbs PA, McCready RA. Com­
puted tomographic find ings in cerebral artery ectasia. AJNR 
1983;4: 501-504 

23. Greitz T, Ekbom K, Kugelberg E, Breig A. Occult hydrocephalus 
due to ectasia of the basilar artery. Acta Radial [Diagn] (Stock h) 
1969;9 :310-316 

24. Healy JF, Wells MV, Rosenkrantz H. Computed tomographic 
demonstration of enlarged ectatic basilar artery associated with 
obstruction of the anterior third ventricle. Comput Radial 
1981 ;5:239-245 

25. Moseley IF, Holland 1M. Ectasia of the basilar artery. The breadth 
of the clin ical spectrum and the diagnostic value of computed 
tomography . Neuraradiology 1979;18: 83-91 

26. Peterson NT, Duchesneau PM , Westbrook EL, Weinstein MA. 
Basilar artery ectasia demonstrated by computed tomography. 
Radiology 1977;122 :713-715 

27. Rozario RA, Levine HL, Scott RM. Obstructive hydrocephalus 
secondary to an ectatic basilar artery. Surg Neural 1978;9 :31-
34 

28. Wallace S, Jaffe ME. Cerebral arterial ectasia with saccular 
aneurysms. Radiology 1967;88: 90-93 

29 . Yu YL, Moseley IF, Pull icino P, McDonald WI. The clinical picture 
of ectasia of the intracerebral arteries. J Neural Neurosurg Psy­
chiatry 1982;45:29-36 

30. Campbell E, Keedy C. Hemifacial spasm. Note on the etiology in 
two cases. J Neurasurg 1947;4 :342-347 

31. Gardner WJ , Sava GA. Hemifacial spasm- a reversible patho­
physiologic state. J Neurosurg 1962;19 :240-247 

32. Dandy WE. Intracranial arterial aneurysms. Ithaca, NY: Com­
stock , 1944:60-66 

33. Franck G, Reznik M, Thibaut A. Etude clinique et anatomique 
d'un cas de clonies velo-pharyngo-Iaryngees secondaires a un 
aneurysme fusiforme atherosclereux du tronc vertebro-basilaire. 
Rev Neural 1965;113: 56-67 

34. Geraud J, Rascol A, Bes A, Arbus L, Benazet AM. Aneurysme 
fusiforme vertebro-basilaire a symptomatologie pseudo-tumor­
ale. Rev Neural (Paris) 1964;110:66-72 

35. Jamieson KG. Aneurysms of the vertebrobasi lar system. J Neu­
rasurg 1964;21 :781-797 

36. Katf NY, Tatlow WFT. Two cases of vertebral-basilar aneurysm. 
Can Med Assoc J 1965;92:471-474 

37. Nijensohn DE, Saez RJ , Reagan T J. Clinical significance of 
basilar artery aneurysms. Neurology 1974;24: 301-305 

38. Paulson G, Nashold BS, Margolis G. Aneurysms of the vertebral 
artery. Report of 5 cases. Neurology 1959;9:590- 598 

39. Pribram HFW, Hudson JD, Joynt RJ . Posterior fossa aneurysms 
presenting as mass lesions. AJR 1969;105 :334-340 

40. Trobe JD, Glaser JS, Quencer RC. Isolated oculomotor paralysis . 
The product of saccular and fusiform aneurysms of the basilar 
artery. Arch Ophthalmo/1978 ;96 : 1236-1240 

41. Spira R. CT demonstration of wandering basilar artery : a case 
report . CT 1981;5:550-551 

42. Kerber CW, Margolis MT, Newton TH. Tortuous vertebrobasilar 
system: a cause of cranial nerve signs. Neuraradiology 
1972;4:74-77 

43 . Rao KG, Woodlief RM. CT simulation of cerebellopontine tumor 
by tortuous vertebrobasilar artery. AJR 1979;132:672-673 

44. Smoker WRK, Price MJ, Keyes WD, Corbett JJ , Gentry LR . 
High-resolution computed tomography of the basilar artery: 1. 
Normal size and position. AJNR 1986 ;7:55-60 

45. Greitz T, Lbfstedt S. The relationship between the third ventricle 
and the basilar artery. Acta Radial (Stockh) 1954;42:85-100 

46. Glynn LE. Medial defects in the circle of Willis and their relation 
to aneurysm formation . J Patho/1940 ;51 :213-222 

47. Weisberg L. Atherosclerotic deformation of the basilar artery as 
visualized by computerized tomography . Comput Radial 
1981;5:247-254 

48. Deeb ZL, Jannetta PJ , Rosenbaum AE, Kerber CW, Drayer BP. 
Tortuous vertebrobasilar arteries causing cranial nerve syn­
dromes: screening by computed tomography. J Comput Assist 
Tomogr 1979;3:774-778 

49. Neagoy DR , Dohn DF. Hemifacial spasm secondary to vascular 
compression of the facial nerve. Cleve Clin Q 1974;41 :205-214 

50. Eckman PB, Kramer RA, Altrocchi PH . Hemifacial spasm. Arch 
Neural 1971 ;25:81-87 

51 . Kramer RA, Eckman PB. Hemifacial spasm associated with 
redundancy of the vertebral artery. AJR 1972;115: 133-136 

52. Carella A, Caruso G, Lamberti P. Hemifacial spasm due to 
elongation and ectasia of the distal segment of the vertebral 
artery. Report of two cases . Neuroradiology 1973;6:233-236 

53. Sunderland S. Neurovascular relations and anomalies at the base 
of the brain. J Neural Neurasurg Psychiatry 1948;11 :243-257 

54. Gowers WR . A manual of diseases of the nervous system. 
London: Churchill , 1888:228 

55. Wartenberg R. Hemifacial spasm : a clinical and pathophysiologic 
study. New York: Oxford University , 1952 

56. Ehni G, Woltman HW. Hemifacial spasm. Review of one hundred 
and six cases . Arch Neural Psychiatry 1945;53 : 205-211 

57. Pulec JL. Idiopathic hemifacial spasm. Pathogenesis and surgical 
treatment. Ann Otol Rhinal Laryngo/1972 ;81 :664-676 

58. Maroon JC. Hemifacial spasm. Arch Neural 1978;35:481-483 
59. Wells HG. Intracranial aneurysms of the vertebral artery . Arch 

Neural Psychiatry 1922;1 :311-322 
60. Haines SJ, Jannetta PJ , Zorub DS. Microvascular relations of 

the trigeminal nerve. An anatomic study with clinical correlation. 
J Neurasurg 1980;52:381-386 

61. Jannetta PJ , Bennett MH. The pathophysiology of trigeminal 
neuralgia. In: Samii M, Jannetta PJ , eds. The cranial nerves. 
Berlin: Springer-Verlag, 1981 :312-315 

62 . Jannetta PJ. Treatment of trigeminal neuralgia by suboccipital 
and transtentorial cranial operations. Clin Neurasurg 
1977;24 : 538-549 

63 . Sobel D, Norman D, Yorke CH , Newton TH. Radiography of 
trigeminal neuralgia and hemifacial spasm. AJNR 1980;1 :251-
253 , AJR 1980 ;135 :93-95 

64. Waga S, Morikawa A, Kojima T. Trigeminal neuralgia: compres-



72 SMOKER ET AL. AJNR:7, Jan/Feb 1986 

sion of the trigeminal nerve by an elongated and dilated basilar 
artery. Surg Neurol 1979; 11 : 13-16 

65 . Petty PG , Southby R. Vascular compression of lower cranial 
nerves: observations using microsurgery with particular refer­
ence to trigeminal neuralgia. Aust NZ J Surg 1977;47 :314-320 

66. Sjogren SE. Percutaneous vertebral angiography. Acta Radiol 
(Stockh) 1953;40 :113-127 

67. Tonali P, Laudisio A, Belloni G, Moschini M. Functional obstruc­
tive hydrocephalus. Neuroradiology 1973;5 : 220-222 

68. Naidich TP, Schott LH , Baron RL. Computed tomography in the 

evaluation of hydrocephalus. Radiol Clin North Am 1982;20: 133-
167 

69. Ekbom K, Greitz T. Syndrome of hydrocephalus caused by 
saccular aneurysm of the basilar artery. Acta Neurochir (Wien) 
1971 ;24 :71-77 

70. Dorland 's illustrated medical dictionary , 26th ed. Philadelphia: 
Saunders, 1981 

71 . Morales F, Albert P, Alberca R, deValle B, Narros A. Glosso­
pharyngeal and vagal neuralgia secondary to vascular compres­
sion of the nerve. Surg Neuro/1977;8 :431-433 


