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Technical Notes
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INTRODUCTION

Since the development of the first coils described by Zubillaga et al. in 1994,[3] approved by 
the Food and Drug Administration in 1995, this endovascular therapy has gained tremendous 
importance and is currently considered the gold standard for the creation of new devices in 
endovascular therapy.[9] Coil embolization was created as a treatment technique for intracranial 
aneurysms, but it can be used for other pathologies such as arteriovenous (AV) malformations 

ABSTRACT

Background: Endovascular coil embolization is increasingly being used for the treatment of intracranial aneurysms 
and other pathologies such as arteriovenous (AV) malformations and AV fistulas. Appropriate embolization technique 
requires a microcatheter with two radiopaque marks, one proximal and one distal. We present an alternative coils 
deployment technique for intracranial aneurysms, using a microcatheter without a proximal radiopaque mark.

Methods: We describe the technique for embolization that was used in a 36-year-old female patient, in which 
we used a microcatheter without a proximal radiopaque mark for coil embolization of an intracranial aneurysm.

Results: We used a Headway Duo flow directed microcatheter for a coiling embolization of an intracranial 
aneurysm, solving the absence of the proximal radiopaque mark by cannulating the microcatheter with a Traxcess 
0.014 microguidewire, and placing an external mark on the screen in the proximal portion of the microguidewire 
30 mm radiopaque tip to indirectly mark the proximal mark of the microcatheter.

Conclusion: There is scarce evidence supporting the use of microcatheters with no proximal radiopaque mark 
for coil embolization. This report attempts to disclose how an easy and simple technique can be used as a rescue 
method to solve the proximal radiopaque mark absence during endovascular coil release procedures. To the best 
of our knowledge, this technique has not been previously described; therefore, its use is not widespread among 
neurointerventionists.
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and AV fistulas.[5,6] According to Harsan, coiling in 
unruptured intracranial aneurysms increased from 20.6% 
to 61.7% from 2002 to 2007.[4] There is currently a great 
diversity in the characteristics of coils (length, shapes, 
coating, and pliability), and their use has been combined 
with other endovascular devices, such as balloons or stents, 
to create assisted techniques.[2]

An appropriate embolization technique with coils normally 
requires a microcatheter with two radiopaque marks, one 
proximal and one distal, which serve to identify the moment 
the coil enters the aneurysmal sac entirely and is considered 
as a safe point for coil release from the microcatheter. Several 
microcatheters on the market have this feature, such as the 
Echelon microcatheter from Medtronic Neurovascular, the 
Headway (17, 21, or 27) microcatheter from MicroVention, 
the SL10 microcatheter from Stryker Neurovascular, among 
others.[7,8]

We describe the embolization technique that was used in 
a 36-year-old female patient, which involved the use of a 
microcatheter without a proximal radiopaque mark for coil 
embolization of an intracranial aneurysm.

CASE AND TECHNICAL DESCRIPTION

A 36-year-old female patient diagnosed with Spetzler Martin 
4 brain arteriovenous malformation (bAVM) underwent 
endovascular treatment at our institution. We identified an 
intranidal aneurysm during the endovascular super selective 
approach of bAVM using a Headway Duo flow directed 
microcatheter. When cannulating the aneurysm with the 
microcatheter, the absence of the proximal mark for coil 
release was noticed. Sometimes, particularly in flow directed 
microcatheters, this mark may be absent, preventing safe coil 
release.

Nevertheless, we solved this issue quickly and easily 
by cannulating the microcatheter with Traxces 0.014 

microguidewire, which has a 30  mm radiopaque tip, and 
indirectly marking on the screen the proximal portion of 
the microguidewire [Figure 1]. We then proceeded with the 
usual embolization technique by introducing and releasing 
coils based on this external mark.

DISCUSSION

We successfully achieved intracranial aneurysm coiling 
using a Headway Duo Flow directed microcatheter. Care 
should be taken to readjust the manually placed external 
proximal mark whenever the distal marking of the 
microcatheter moves.

As background, we have evidence that Beckett et al.,[1] 
used the Marathon microcatheter (from Medtronic) to 
embolize nine patients. Two of these patients were treated 
for intracranial aneurysms, three for AV fistulas, three for 
bAVM, and one for a brain tumor. They concluded that the 
Marathon microcatheter, despite not having a proximal 
radiopaque mark, can be used for a coil delivery catheter 
for Barricade coils.[1] Although simple, these technique 
modifications are not frequently described in the literature. 
However, these descriptions can facilitate the endovascular 
technique, especially in inexperienced neurointerventional 
surgeons or trainees.

Developing countries with limited access to medical 
devices and supplies for endovascular therapy can benefit 
from implementing this technique as a rescue step since 
it offers an alternative method for coil release without the 
need of specialized equipment with proximal radiopaque 
marks.

Limitations

It is important to note that this technique should not be 
implemented as a standard therapeutic approach. The safest 

Figure 1: Illustrative step by step technique used to treat the intranidal aneurysm. (a) Intranidal 
aneurysm (red arrow). (b) Headway Duo flow directed microcatheter with radiopaque distal mark (red 
arrow) and not radiopaque proximal mark. (c) Indirect mark on the screen that replicates the proximal 
mark of the microcatheter (inside red dotted circle). (d) Start of the embolization with coils (red arrow). 

dcba



Figueroa-Sanchez, et al.: Solution for proimal mark absence on microcatheters in aneurysm embolization

Surgical Neurology International • 2023 • 14(257)  |  3

way to perform coiling embolization is using a microcatheter 
with both radiopaque marks, guaranteeing a safe and 
adequate coil release. This technique should only be used 
as a rescue method in specific situations in which material 
availability and individual clinical scenarios do not allow 
for the use of an appropriate microcatheter designed for coil 
release. Equipment from different manufacturers can have 
variable distance between the proximal and distal marks, as 
well as subtle differences in the distance between the release 
portion of the coil delivery system and the release mark. 
For this reason, it can be risky to perform measurements 
with additional equipment such as a microguidewire. It is 
important to ensure that the flow-directed microcatheter 
and the coil delivery system have comparable lengths before 
starting the embolization procedure.

CONCLUSION

With this simple but effective modification to the 
endovascular technique, we demonstrate that coil 
deployment can be performed safely using a Headway 
Duo Flow directed microcatheter (or a variant with distal 
radiopaque marking) if a microguidewire with a 30  mm 
radiopaque tip length is available. This implies that patients 
who need two endovascular treatments (for example, a 
bAVM with an intranidal aneurysm, as in this case) can be 
treated with less materials, which reduces procedure cost.

To the best of our knowledge, this simple but effective 
variation in endovascular techniques has not been previously 
described in the literature. Therefore, its use has not been 
widespread among neurointerventionists. This could be of 
value especially for young neurointerventionists or trainees.
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