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Accessibility to cervical and cerebrovascular struc-
tures is essential for the performance of neuroen-
dovascular procedures. The neurointerventionist 

must be able to navigate the aortic arch and obtain access 
to the supra-aortic vessels. The ability to traverse an ana-
tomically challenging and complex arch is paramount to 
the success of any neuroendovascular procedure. With 
age, the aortic arch becomes elongated, calcified, and less 
compliant, and the takeoff of the great vessels becomes 
more angulated.1–4 At times, catheterization of the great 
vessels is not possible, and direct cutdown for direct access 
is necessary.1–4 We describe the initial experience with a 
multiple parallel guidewire system (ZigiWire Mode 3, 
Vadiswire Corp.) for catheterization of complex, tortuous 
extracranial vessels during neuroendovascular procedures.

Presentation of Cases
We present 6 patients with complex tortuous aortic 

arches and great vessels, each of whom required a neu-
roendovascular procedure. Initial catheterization of the 
great vessels with standard catheters (Berenstein, Vitek, 
or Headhunter, Cook Medical; or Simmons 2, Terumo) 
and standard wires (0.035-inch or 0.038-inch Glidewire, 
Terumo; or Amplatz, Boston Scientific) was not success-
ful in obtaining stable positioning of the guide catheter in 
supra-aortic vessels in any of them. In each case, the Zigi-
Wire multiple parallel guidewire was used to access and 
catheterize the target great vessel (Table 1).

This study was approved by the University at Buffalo 
Health Sciences institutional review board. Informed con-
sent was obtained.

Technique
The ZigiWire Mode 3 is an organized guidewire sys-

tem that uses consecutive delivery of 3 small-diameter 
guidewires that are progressively advanced in parallel to 
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secure support wire access (Fig. 1). The diameter of each 
microguidewire is 0.014 inch (0.36 mm).

With the patient under conscious sedation and local 
anesthesia, a femoral sheath (6–9 Fr) was introduced into 
the right femoral artery. After multiple failed attempts to 
catheterize the great vessels using traditional diagnostic 
catheters and wires, the ZigiWire Mode 3 was delivered 
through a diagnostic catheter (Simmons 2, Terumo; or Vi-
tek, Cook Medical), and the construct was advanced into 
the aortic arch. Once the takeoff of the great vessel of in-
terest was engaged with the diagnostic catheter, each of the 
0.014-inch microguidewires of the ZigiWire was advanced 
individually, distally into the common carotid artery. After 
all 3 guidewires were in place, the diagnostic catheter was 
advanced into the common carotid artery. The ZigiWire 
was exchanged for a 0.035- or 0.038-inch exchange length 
Glidewire. The diagnostic catheter was then exchanged 
for a guide catheter. Another alternative was to introduce 
the ZigiWire through an intermediate catheter (e.g., Vitek, 
Cook Medical) and through the desired guide/shuttle cath-
eter. The intermediate catheter is engaged into the takeoff 
of the great vessel, each of the 0.014-inch microguidewires 
of the ZigiWire was advanced individually, distally, into 
the common carotid artery. After all 3 guidewires were 
in place, the guide/shuttle catheter was advanced into the 
common carotid artery.

Results
During a 17-month period (October 1, 2014–April 31, 

2016), we used the ZigiWire guidewire through a trans-
femoral approach in 6 patients. Planned procedures includ-
ed 3 intracranial mechanical thrombectomies, 1 carotid 
stent placement, 1 dural arteriovenous fistula emboliza-
tion, and 1 attempted internal carotid artery revascular-
ization (Table 1). We gained access to the target vessels 
(brachiocephalic trunk, right common carotid artery, and 
left common carotid artery) in all 6 cases. Two illustrative 
cases are presented in Figs. 2 and 3. There were no com-
plications associated with the use of this novel guidewire.

Discussion
As people age, the aortic arch becomes calcified, elon-

gated, and less compliant. The primary driver for this is 
believed to be chronic hypertension. In younger patients, 
the origin of the great supra-aortic vessels is at the apex 
of the aortic arch. As the arch elongates, it preferentially 
extends beyond the origin of the left subclavian artery, 
which, along with other supra-aortic great vessels, tethers 
the aortic ostial segment. This necessarily results in much 
greater difficulty in catheterization of these great vessels 
from a transfemoral approach. Typically, this situation is 

TABLE 1. Summary of the 6 patients in whom the ZigiWire was used

Case No. Age (yrs), Sex Arch Type Great Vessel Access Guide Catheter Used Procedure 

1 63, F III Right CCA Neuron Max Mechanical thrombectomy
2 71, F III/bovine Left CCA Neuron Max Mechanical thrombectomy
3 74, M III Left CCA Neuron Max Mechanical thrombectomy
4 72, F III/bovine Left CCA Cook-Shuttle CAS
5 63, M III/bovine Left CCA & ECA Cook-Shuttle AVF embolization
6 75, F III Brachiocephalic trunk, right CCA Mo.Ma Attempted ICA revascularization

AVF = arteriovenous fistula; CAS = carotid artery stenting; CCA = common carotid artery; ECA = external carotid artery; ICA = internal carotid artery.

FIG. 1. ZigiWire Mode 3. Illustration of this multiple parallel guidewire system. Published with permission from Vadiswire Corp.
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adequately addressed by using recurve catheters, such as 
a Vitek or Simmons 2 catheter. However, in a small num-
ber of cases, the tortuosity of the arch and further elonga-
tion and tortuosity of the great vessels themselves are such 
that any attempts with standard glide wires through these 
recurve catheters result in a catheter “kickback” into the 
aorta and failure to achieve distal access.

The difficult arch is best visualized on aortic arch an-
giograms or high-quality CT and/or MR angiograms. 
Classification of the elongation of the aortic arch (Types 
I–III) correlates with increasing difficulty in great vessel 
cannulation and an increased risk of complications when 
using femoral artery access.1–4 In addition to tortuosity, 
these vessels are also commonly atherosclerotic and calci-
fied and therefore not compliant. Moreover, positive forces 
on guidewires to gain distal access translate into pushback 
or retrograde movement of guiding catheters and hernia-
tion into the arch. Anatomical variations in the aortic arch 

itself, such as the so-called bovine arch, also complicate 
access to the great vessels.1–4 Access in these cases takes 
longer and requires greater efforts with increasingly high-
er risk manipulation. These arches also frequently have 
atherosclerotic plaque on walls and vessel ostia, posing a 
markedly higher risk of intraprocedural embolic complica-
tions.1–5

Excessive vascular tortuosity is responsible for failed 
endovascular therapy in 4%–6% of cases.1–4 Several tech-
niques for overcoming difficult aortic arch and great ves-
sel anatomy have been described. Exchanging a diagnostic 
catheter over a stiff exchange wire is the standard maneu-
ver,5 but this strategy typically fails in complex Type III 
arches with great vessel tortuosity because of guide cath-
eter and wire pushback and inability to access distal cer-
vical vasculature. Transbrachial or transradial approaches 
are excellent for posterior circulation access but are simi-
larly complicated during carotid artery access. Direct per-

FIG. 2. Case 6. Use of the ZigiWire for tortuous extracranial vessel access. A: Brachiocephalic trunk injection with a Simmons 
2 diagnostic catheter. B and C: Anteroposterior (B) and lateral (C) views under roadmap guidance. The first of the 3 consecutive 
wires is advanced into the right common carotid artery. D: The second wire is advanced. E and F: The third wire is advanced 
(panel F is a close-up image of E). G: Once stable support is obtained, the Simmons 2 catheter is advanced into the right com-
mon carotid artery. H: The ZigiWire is exchanged for a 0.038-inch stiff Glidewire. I: The Simmons 2 diagnostic catheter is then 
exchanged for a Mo.Ma balloon guide catheter.
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cutaneous puncture of the carotid artery or open cutdown 
are other approaches, both of which increase the risk of 
carotid artery dissection, wound infection, and neck he-
matoma.

We have found the ZigiWire system useful in situations 
in which traditional methods for great vessel access have 
failed. The consecutive delivery of small wires (0.014-
inch) allows us to sequentially build a stable construct with 
a distal wire over which a diagnostic catheter or an inter-
ventional guide catheter can be advanced. The progressive 
construction of a large wire from smaller wires also pre-
vents the kickback force from a single larger guidewire, 
allowing distal and stable access. Using the ZigiWire sys-
tem, we were able to advance different catheters, includ-
ing a Simmons 2 5-Fr diagnostic catheter, a 6-Fr Shuttle 
Guiding Sheath (Cook Medical), and a Mo.Ma 9-Fr bal-
loon guide catheter (Medtronic) (Table 1).

Conclusions
The described guidewire system offers a method to 

gain vascular access in certain patients with difficult aor-
tic arch anatomy. It has allowed us to successfully com-
plete neuroendovascular procedures in patients previously 
considered unsuitable for the procedure because of tortu-
ous vascular access.
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