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Summary

The femoral approach has been considered 
the preferred technique for the endovascular 
treatment of intracranial aneurysms. Occasion-
ally, aneurysms are not amenable to the stand-
ard femoral approach. We describe four cases of 
basilar artery aneurysm that were treated by the 
direct vertebral artery access of V1 at the cervi-
cal region. The direct vertebral artery access 
technique can provide an alternative route in se-
lected cases for the treatment of basilar artery 
aneurysms. 

Introduction

The femoral approach is the standard tech-
nique for the endovascular treatment (EVT) of 
intracranial aneurysms. Abnormalities in the 
vascular anatomy may generate technical diffi-
culties for the catheterization of the vertebro-
basilar system (VBS). The direct vertebral ar-
tery (VA) access has become obsolete since it 
is relatively difficult to perform and is usually 
associated with discomfort for the patient. De-
spite the small role of the direct VA access, the 
development of the EVT arsenal and the use of 
better neuroimaging sources could make this 
technique an alternative in selected cases. We 
describe four cases of basilar artery aneurysms 
(BA) treated with direct VA access of V1 seg-
ment.

Technique Description

Case 1 

A previously hypertensive 71-year-old wom-
an presented with subarachnoid hemorrhage 
(SAH), normal computed tomography (CT) 
scan and a bloodstained cerebrospinal fluid. 
The Hunt & Hess score (H&H) was 2, and the 
World Federation of N eurological Surgeons 
score (WFNS) was 1. Angiography disclosed a 
loop at the V1 segment of the left VA and a 7.4-
mm B A. The right VA had a narrow lumen, 
thereby could not be used to access the aneu-
rysm. The access through a retrograde catheter-
ization could not be performed due to the an-
giographically absence of both posterior com-
municating arteries (PComA). U nder general 
anesthesia a 6F catheter was anchored by the 
femoral route at the origin of the left VA to 
provide road map imaging (RMI) during the 
procedure. The left VA was directly accessed 
with an 18G catheter-needle mounted in a for-
ceps and RMI guidance. Using a 5F introducer 
and a hydrophilic guidewire 0.035” the VA was 
accessed (Figure 1A,B). A microcatheter was 
introduced directly into the 5F introducer and 
the aneurysm was catheterized with a microgu-
idewire 0.014”. Throughout the procedure, the 
patient received continuous heparin anticoagu-
lation. The aneurysm was completely embol-
ized. The 5F introducer was retrieved after 
complete heparin reversal and simultaneous 
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Case 3 

A 62-year-old woman presented with SAH, 
the Fisher score was 2 and the H&H was 2 and, 
the WFNS was 1. The angiogram study of VBS 
showed a loop at the left V1 segment and the 
right V2 segment which was tortuous and a 7.8 
mm B A. Thereby, the left VA access was per-
formed like in the others cases. A severe vasos-
pasm was identified during the control angi-
ogram, which was reversed by the injection of 1 
ml of nimodipine. Thereafter, the aneurysm was 
completely embolized. The 5F introducer was 
retrieved like in the other cases, and the control 
angiogram showed a leak of contrast at the 
point of direct puncture. The activity clotting 
test (ACT) was 173 seconds and protamine was 
administrated. A new control angiogram was 
performed and the bleeding stopped. The pa-
tient was submitted to a cervical CT scan which 
showed no blood in the cervical area and the 
patient was woken up without any neurological 
disability or cervical hematoma. After a 14-day 
observation the patient was discharged with an 
uneventful postoperative recovery and GOS 
grade 5. 

Case 4

A 75-year-old woman with systemic hyper-
tension presented with SAH, and a CT scan 
with Fisher IV and hydrocephalus. The H &H 
was V, and the WFNS was 5. An external ven-
tricular drain was inserted, with neurological 
improvement. The angiogram study of VBS 
showed kinking in both VA and a 6 mm B A. 
Attempts to correct the kinking and navigation 
through radial arteries were tried, but were un-
successful. The left V1 segment access was as in 

angiogram VBS, looking for cervical hemor-
rhage, thrombosis or arterial vasospasm, which 
were not demonstrated. After eight days of ob-
servation the patient was discharged with an 
uneventful postoperative recovery and Glas-
gow outcome score (GOS) grade 5. 

Case 2

A 71-year-old woman with systemic hyper-
tension presented with a history of sudden se-
vere headache, stupor and meningeal signs. The 
H&H and WFNS were both 4. The CT scan dis-
closed an extensive SAH with blood in the ven-
tricles, and hydrocephalus. The patient was sub-
mitted to an external ventricular drainage. A 
study of VBS showed an 8.5 mm BA, a left VA 
kinking at the V1 segment and stenosis at the 
right VA. A non-reversible vasospasm occurred 
during an attempt to straighten the kinking of 
the left VA. It was difficult to access the right 
VA by femoral approach, thus, the brachial 
catheterization was tried, but failed due to the 
impossibility to navigate the microcatheter. A 
retrograde catheterization could not be per-
formed because of the angiographical absence 
of the right PComA, and the tortuous course of 
the left PComA. The right V1 segment access 
was as in the first case. The EVT was performed 
with seven coils. The 5F introducer was re-
trieved after complete heparin reversal and si-
multaneous angiogram, like the first procedure. 
Complications did not occur during this maneu-
ver. The left vertebral angiogram control was 
done and the vasospasm disappeared. A VBS 
disclosed normal vascular flow of the brain 
stem circulation and absence of vasospasm. The 
patient died thirty weeks after EVT, secondary 
to clinical complications.

Figure 1  A) The position of the introducer in the cervical region to access the left vertebral artery. B) Dyna CT image show-
ing the introducer positioned in the left vertebral artery. C) Bleeding from the left vertebral puncture after removal of the 
introducer. D) Satisfactory left vertebral artery compression.
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form the technique, direct VA access became a 
secondary therapeutic alternative in the man-
agement of intracranial aneurysms 8. Nowadays, 
the EVT via femoral approach is considered the 
standard endovascular access by the majority of 
interventional neuroradiologists. N evertheless, 
an approximate failure rate of 5% is reported 
due to tortuous access vessels 1. The access with 
a retrograde approach through the anterior cir-
culation was described by Moret et al. 6 since the 
traditional endovascular approach to a cerebral 
aneurysm is anterograde. Unfortunately, this ap-
proach may be restrictive, because these cathe-
ters cannot always be navigated at an optimal 
angle into the arterial branches. The alternatives 
to surpass this inconvenience are the neurosur-
gical clipping and the EVT via the direct cervi-
cal access 2. In all cases we cannot access the an-
eurysms by anterograde or retrograde approach 
by femoral puncture. Therefore, considering the 
patients’ age, clinical status and previous reports 
of direct cervical access, we selected the cervical 
approach. There are only three cases of direct 
VA access to treat basilar artery aneurysms re-
ported in the literature 2. B leeding from the 
puncture site after sheath removal is the most 
frequent problem related to the cervical direct 
access technique. To avoid cervical hematomas 
and the risk of upper airway obstruction, the use 
of protamine at the end of the procedure, man-
ual compression, and sometimes, the application 
of hemostatic closure devices are recommended 

3. A proper understanding of the cervical anato-
my, the use of digital equipment and fine nee-
dle-catheters in a single puncture are essential 
to prevent puncture-related complications. We 
observed that the most frequent complication 
was transient puncture-induced vasospasm in 
the VA. It is important to stress the effectiveness 
of manual compression in controlling hemor-
rhage related to sheath removal at the termina-
tion of the endovascular procedure. During the 
angiographic control we observed the effective-
ness of manual compression (Figure 1D). The 
control CT scan did not show cervical hemato-
ma. Thus, high-quality endovascular materials 
allied with previously described techniques may 
overcome difficulties in challenging cases.

Conclusion

The direct VA access technique could pro-
vide a practical treatment strategy for the man-
agement of basilar artery aneurysms in those 

the other cases. The aneurysm was completely 
embolized. The control angiogram showed ex-
travasation of contrast at the point of puncture 
(Figure 1C), with normal ACT. A compression 
maneuver was performed on the anterior cervi-
cal region to stop the VA bleeding. A control 
angiogram was done and the extravasation 
stopped with this maneuver (Figure 1D). There 
were no complications related with the proce-
dure performed. The patient died five days af-
ter EVT secondary to neurological injury.

Discussion

Historically, the vertebral artery approach 
was first studied by B erczeller and Kugler, in 
1937, describing a posterior upper neck dissec-
tion to approach the vertebral artery at the sul-
cus atlantis. Their technique, however, was nev-
er applied to living subjects. In 1938, Sjöqvist 
described a newer method, that consisted in an 
anterior operative exposure of the V1 segment 
of the vertebral artery, immediately before its 
entrance into the transverse foramen of C6. 
Takahashi, in 1940, was the first to publish a di-
rect puncture of the vertebral artery based on a 
plotted course of this vessel from its origin in 
subclavian artery to its entry into the foramen 
transversarium of C6. In 1950, Lindgren used x 
rays to identify osteophytes in the cervical 
spine and to choose the best approach to the 
vertebral artery into the foramen transversari-
um. He did not recommend any specific level, 
but stated that the middle and lower parts of 
the cervical spine are the worst because the 
vertebral osteophytes. Jaeger, in 1952, was the 
first to report the use a polyethylene catheter 
through the needle, withdrawing the needle be-
fore the contrast medium injection. Finally, 
Maslowski developed a percutaneous lateral 
atlanto-occipital method for vertebral angiog-
raphy. The technique was reported in 1955, and 
described a percutaneous approach to the ver-
tebral artery. The needle is positioned at the tip 
of mastoid process and advanced medially until 
contact with the tip of the atlas transverse proc-
ess, and be adjusted to pass just above it to 
puncture the artery 4,5,7. 

Furthermore, since the technique of direct 
VA access was first described 4, advances in neu-
roimaging and interventional neuroradiology 
have expanded the options to access the verte-
brobasilar circulation. Facing these recent ad-
vances and relative technical difficulties to per-
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the procedure, however, cannot be evaluated 
because of the few cases reported associated 
with the short-term follow-up of the patients.

patients in whom endovascular coiling is the 
treatment of choice, and are not amenable to 
the standard femoral approach. The safety of 
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