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This study aimed to validate the usefulness of parent artery complex coil protection for the 
treatment of wide-neck, side-branched, and ruptured aneurysms. A microcatheter was first 
introduced into the aneurysmal sac, and another microcatheter was introduced into the par-
ent artery or near the orifice of the branch artery. A framing coil was deployed partially from 
the first microcatheter, and a protection coil was deployed from the second microcatheter to 
prevent protrusion of the first framing coil to the parent artery and side branches. After the first 
framing coil insertion, the protection coil was withdrawn to confirm the stability of the framing 
coil and blood flow. The procedures with this technique were successful for 3 patients. Parent 
artery complex coil protection can be an effective and safe coil embolization technique for the 
preservation of parent and side branch arteries and an alternative method for emergent rup-
tured cases.
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INTRODUCTION

Coil embolization for wide-necked and 
branch-incorporated aneurysms is still 
technically difficult and various tech-
niques have been developed.1-5 These 
techniques have enabled coil emboliza-
tion of aneurysms with complex config-
urations; however, some lesions are not 
amenable to treatment due to acute an-
gulation of branches and a small artery 
caliber. In addition, the stent-assisted 
technique has been prohibited for rup-
tured aneurysm cases. 

For challenging cases, there are re-
ports on coil protection techniques in 
the literature.6-8 We have developed a 
new technique, called the parent artery 

complex coil protection technique, 
which uses a protective complex coil for 
similarly difficult cases. In this study, we 
retrospectively evaluated the safety and 
validity of the parent artery complex coil 
protection technique.

 

Clinical Menifestation
Three cases of aneurysms were evaluat-
ed in this study: 2 were ruptured aneu-
rysms and the other showed imminent 
rupture signs of third cranial nerve palsy. 
They were treated using the endovas-
cular procedure with the parent artery 
complex coil protection technique. We 
chose not to use intracranial stents in 
these emergency cases because we 
could not start the preoperative anti-
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platelet administration. The procedures and techniques were 
successful in all the cases. There were no related complica-
tions, such as thrombosis or bleeding. Only 1 patient had a 
postoperative spotty hyperintense area on diffusion-weight-
ed imaging (DWI) but without symptoms. The postoperative 
outcomes of all the cases were good.

Technical Approach
All procedures were performed under general anesthesia. 
The femoral artery was punctured in the inguinal region on 
either side. Using an 8 Fr long sheath in all patients, an 8 Fr 
RoadMaster 80 cm (Goodman, Aichi, Japan) was placed in 
the common carotid artery on the treatment side as a guide. 
For the inner catheter of the 6 Fr Cerulean DD6 118 cm (Me-
dikit, Tokyo, Japan), a 4.2 Fr Fubuki 130 cm (Asahi Intecc, Aic-
hi, Japan) was used, and a head-shaped DD6 was advanced 
into the C3/4 portion of the internal carotid artery.

We performed the parent artery complex coil protection 
technique as follows. For step 1, the first microcatheter was 
introduced into the aneurysmal sac, but the attempt to put 
the first framing coil failed due to coil protrusion (Fig. 1A). 

For step 2, the second microcatheter was introduced into 
the parent artery or near the orifice of the branch artery. A 
framing coil was partially deployed from the first microcath-
eter, and a protection complex coil was deployed from the 
second microcatheter to prevent the first framing coil from 
protrusion to the parent artery and side branches. The entire 
length of the framing coil was successfully inserted into the 
aneurysm sac with the help of a protective coil (Fig. 1B). For 
step 3, the protection coil was gently withdrawn to confirm 
the stability of the framing coil and blood flow after the first 
framing coil insertion (Fig. 1C). For step 4, the coil emboliza-
tion was continued from the first microcatheter till the end, 
and the protection coil was essentially inserted into the an-
eurysmal sac.

CASE REPORT

Case No. 1
An 84-year-old female patient had right third cranial nerve 
palsy and was urgently admitted for treatment of a right 

A

C

B

Fig. 1. Schematic of the parent artery coil protection technique for the 
side-branched aneurysm. (A) Because of the wide neck, the first fram-
ing coil protrudes into the side branch and parent artery. (B) The first 
framing coil is inserted into the aneurysm sac and is stable with a pro-
tective coil from the second microcatheter. (C) After withdrawing the 
protective coil, the stability of the framing coil should be confirmed.
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internal carotid-posterior communicating artery aneurysm. 
Coil embolization was performed the day after admission. 
Digital subtraction angiography (DSA) revealed a wide-neck 
internal carotid-posterior communicating artery aneurysm, 
which was 6 mm in dome height and 5 mm in neck width. 
The aneurysm aspect ratio was 1.2. The posterior commu-
nicating artery (Pcom) was incorporated into the aneurysm 
neck (Fig. 2A, B). We initially attempted to treat the aneu-
rysm using a simple technique with the Target 360 XL Soft 5 
mm×15 cm (Stryker-Neurovascular, Kalamazoo, MI, USA) from 
the first microcatheter in the aneurysmal sac but failed to 

preserve the Pcom due to coil protrusion. We introduced the 
second microcatheter into the internal carotid artery just in 
front of the aneurysm and attempted parent artery complex 
coil protection with the Target 360 Ultra 4 mm×8 cm. The 
protection coil size (4 mm) was decided by the total length 
of the internal carotid artery diameter (2.5 mm) and the 
Pcom diameter (1.5 mm). First, the framing coil was partially 
inserted into the sac without protrusion. After the protection 
coil was partially inserted at the aneurysmal neck near the 
Pcom, the first framing coil was inserted completely, and 
optimal framing was achieved (Fig. 2C). The stability of the 

Fig. 2. (A, B) Working views of the right internal carotid angiograms show a wide neck IC-PC aneurysm. (C) First framing coil was inserted with the 
parent artery coil protection from the second microcatheter (white arrow). (D, E) Right internal carotid angiograms after the procedure show good 
preservation of the posterior communicating artery. (F) Postoperative magnetic resonance DWI shows spotty hyperintense areas, but there were no 
symptoms. IC-PC, internal carotid-posterior communicating artery; DWI, diffusion-weighted imaging.
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framing coil and preservation of the incorporated branch 
were confirmed after withdrawing the protection coil, which 
was also inserted into the sac as a filling coil. Finally, 5 coils 
with a total length of 41 cm were inserted into the aneurysm 
(Fig. 2D, E). Magnetic resonance DWI images at 7 days after 
the procedure showed spotty hyperintense areas, but there 
were no symptoms (Fig. 2F).

Case No. 2
A 76-year-old male patient was urgently admitted for a Hunt 

and Kosnik Grade 5 subarachnoid hemorrhage caused by 
rupture of the basilar artery (BA) tip aneurysm, and emergen-
cy coil embolization was performed the day after admission.

DSA revealed a very wide-neck BA tip aneurysm, which 
was 11 mm in dome height and 7 mm in neck width. The 
aneurysm aspect ratio was 1.57. The bilateral posterior ce-
rebral arteries were incorporated into the aneurysm neck  
(Fig. 3A, B). Stent-assisted coiling could not be performed 
because of the rupture. Therefore, we initially attempted to 
treat the aneurysm using a simple technique and a standard 

Fig. 3. (A, B) Working views for the left vertebral angiograms show a very wide-neck BA tip aneurysm. (C) First framing coil was inserted with the 
protection of the coil loops (between white arrows) from the second microcatheter. (D) After withdrawing the protection coil, the stability of the 
framing coil was confirmed. The white arrow shows the second microcatheter tip. (E, F) Left vertebral angiograms after the procedure show good 
preservation of the bilateral PCA and SCA. The white arrows show good obliteration of the ruptured bleb. BA, basilar artery; PCA, posterior cerebral 
artery; SCA, superior cerebellar artery.
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double catheter technique but failed to make the first fram-
ing because of the strong inflow/outflow jet.

Therefore, we introduced the first microcatheter in the 
center of the aneurysmal dome, followed by the second 
microcatheter at the BA tip with 1 turning in the aneurysmal 
dome (Fig. 3D). 

The protection coil, the Target XL 360 Soft 7 mm×20 cm, 
was partially inserted from the second microcatheter using 
the parent artery complex coil protection technique to make 
the framing at the upper side of the aneurysmal dome af-
ter inserting some loops of the framing coil, the Target XL 
Helical 6 mm×20 cm (Fig. 3C). According to the total length  
(12.5 mm) of the dome height (11 mm) and posterior cerebral 
arteries diameter (1.5 mm), the protection coil size (7 mm) 
was decided after partially inserting the framing coil (6 mm). 
The first framing coil was inserted completely under the 
protection coil, and the stability of the framing coil was con-
firmed after withdrawing the protection coil (Fig. 3D). With 
this coil protection, 7 coils, with a total length of 84 cm, were 
inserted into the aneurysm (Fig. 3E, F). Magnetic resonance 
DWI image at 8 days after the procedure showed no isch-
emic area.

DISCUSSION

Owing to improvements in various protective devices and 
adjunctive techniques, including balloon remodeling and 
stent protection, endovascular treatment for previously 
ineligible aneurysms with difficult configurations has been 
recently achieved.9 However, anatomical complexities such 
as acutely angled incorporated branches and extreme vessel 
tortuosity sometimes makes the use of these techniques dif-
ficult.10 

Multiple catheter or catheter-assisted techniques can be 
available when a balloon or stent cannot be inserted into 
the side branched artery because of the narrow diameter 
and acute turnout angle.5,11 There are reports on the validity 
of coil protection techniques that prevent the protrusion of a 
framing coil into the parent artery and incorporated branch 
artery.6-8 However, a similar coil protection technique that 
uses a large-diameter complex coil in the parent artery for 
the neck coverage of small aneurysmal coil embolization has 
been described before.12

Parent artery complex coil protection has advantages 
similar to those of coil protection techniques that have 

already been reported. 6-8 First, there is no stasis of blood 
flow through the parent arteries and side branches. Second, 
this coil protection technique allows free control of micro-
catheters and repetitive modifications of the first framing 
coil for an optimal shape. In addition, this technique can be 
changed to a double catheter technique with a microcath-
eter for the protection coil, and the protection coil can be 
used as a filling coil after stabilizing the framing coil. The coil 
protection technique does not require antiplatelet therapy 
after the procedure. Therefore, these techniques are helpful 
for the treatment of ruptured aneurysms.

The parent artery complex coil protection technique is sig-
nificantly different from the previously reported techniques 
in terms of microcatheter position for the protection coil and 
the choice method of the protection coil size. The microcath-
eter for the protection coil is simply put at the parent artery. 
So the position is not needed to be strict and this technique 
is easier than the previous techniques.6-8 The behavior of the 
complex coil is randomly performed in the large vessel space 
by repetitive insertions. Then, as in the representative cases, 
the protection coil size is generally calculated and decided 
by the preservation space defined by the aneurysm size, the 
parent artery diameter, and the incorporated artery diameter. 
The protection coil is not inserted in the branch, so blood 
flow may not be significantly reduced. 

Though the microcatheter positioning of the parent artery 
complex coil protection technique is relatively easy, for the 
success of this technique, it is important to optimize the 
microcatheter shape for effective protection against the 
framing coil according to the situation (Fig. 1). In addition, 
microcatheter control and repetitive protection coil insertion 
may be needed. If the framing coil protrudes after with-
drawal of the protection coil, the framing coil should also be 
partially withdrawn and remodeled for optimal frame shape. 
Subsequently, after the protection coil is repositioned and 
inserted partially once again, the framing coil is inserted until 
the optimal framing is achieved.

Parent artery complex protection has some problems, such 
as the risk of intraoperative thrombosis, coil tangling, and 
stretching of coils. However, a previous report showed that 
intraoperative thrombosis did not occur with the coil pro-
tection technique due to the preservation of the blood flow 
during the procedure.8 During the parent artery complex 
coil protection technique, the protection and framing coils 
are deployed individually in separate areas. Therefore, there 
is a low risk of coil tangling (Fig. 1).
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CONCLUSION

There are only 3 cases in this study and this technique may 
not be the first choice for cerebral aneurysm coil emboliza-
tion; however, it can be an effective and alternative method 
for ruptured cases and unsuitable cases when using a mi-
croballoon catheter or an intracranial stent. In addition, this 
technique might be simpler than the previously reported 
techniques in terms of microcatheter position and the choice 
method of the protection coil size.

SUPPLEMENTARY MATERIALS

The remaining case presentation can be found online at 
https://doi.org/10.5469/neuroint.2022.00136.

Fund
None.

Ethics Statement
Written informed consent was obtained from the patient for 
publication of this case report and accompanying images. 
The relevant Institutional Review Board approved this retro-
spective study. 

Conflicts of Interest
The authors have no conflicts to disclose.

Author Contributions
Concept and design: KS. Analysis and interpretation: HA, SJ, 
HS, and KS. Data collection: KS. Writing the article: KS. Critical 
revision of the article: TK and KS. Final approval of the article: 
KS. Statistical analysis: KS. Overall responsibility: KS.

ORCID
Keisuke Sato: https://orcid.org/0000-0002-6730-6798
Hiroshi Aoki: https://orcid.org/0000-0003-4260-7647
Shinya Jinguji: https://orcid.org/0000-0002-0969-3494
Hiroki Seto: https://orcid.org/0000-0003-2461-9687
Tsutomu Kobayashi: https://orcid.org/0000-0003-2507-2759

REFERENCES

1.	 Gordhan A. Microcatheter neck bridging and incorporated 

branch vessel protection for coil embolization of a wide-

neck ruptured aneurysm: technical case report. Neurosurgery 

2011;68(1 Suppl Operative):40-43; discussion 43-44

2.	 Peluso JP, van Rooij WJ, Sluzewski M, Beute GN. A new 

self-expandable nitinol stent for the treatment of wide-neck 

aneurysms: initial clinical experience. AJNR Am J Neuroradiol 

2008;29:1405-1408

3.	 Weber W, Bendszus M, Kis B, Boulanger T, Solymosi L, Kühne 

D. A new self-expanding nitinol stent (Enterprise) for the treat-

ment of wide-necked intracranial aneurysms: initial clinical 

and angiographic results in 31 aneurysms. Neuroradiology 

2007;49:555-561

4.	 Pierot L, Cognard C, Spelle L, Moret J. Safety and efficacy of bal-

loon remodeling technique during endovascular treatment of 

intracranial aneurysms: critical review of the literature. AJNR Am 

J Neuroradiol 2012;33:12-15

5.	 Lee JY, Seo JH, Cho YD, Kang HS, Han MH. Endovascular treat-

ment of wide-neck intracranial aneurysms using a microcath-

eter protective technique: results and outcomes in 75 aneu-

rysms. AJNR Am J Neuroradiol 2011;32:917-922

6.	 Cho YD, Lee JY, Seo JH, Lee SJ, Kang HS, Kim JE, et al. Coil pro-

tection using small helical coils for wide-neck intracranial aneu-

rysms: a novel approach. AJNR Am J Neuroradiol 2013;34:164-168

7.	 Cho YD, Rhim JK, Park JJ, Jeon JP, Kang HS, Kim JE, et al. Modi-

fied coil protection for proper coil frame configuration in wide-

necked aneurysms. Neuroradiology 2015;57:705-711

8.	 Ihn YK, Kim BM, Suh SH, Kim DJ, Kim DI. Coil-protected emboli-

zation technique for a branch-incorporated aneurysm. Korean J 

Radiol 2013;14:329-336

9.	 Cho YD, Lee WJ, Kim KM, Kang HS, Kim JE, Han MH. Endovascu-

lar coil embolization of middle cerebral artery aneurysms of the 

proximal (M1) segment. Neuroradiology 2013;55:1097-1102

10.	 Cho YD, Kang HS, Kim JE, Son YJ, Lee JY, Lee SJ, et al. Microca-

theter looping technique for coil embolization of complex 

configuration middle cerebral artery aneurysms. Neurosurgery 

2012;71:1185-91; discussion 1191

11.	 Kwon OK, Kim SH, Kwon BJ, Kang HS, Kim JH, Oh CW, et al. En-

dovascular treatment of wide-necked aneurysms by using two 

microcatheters: techniques and outcomes in 25 patients. AJNR 

Am J Neuroradiol 2005;26:894-900

12.	 Yang MS, Yang TH, Ou CH, Chan SW, Chen TI, Yang CJ, et al. 

Complex coil assisted single coil embolization for small intra-

cranial aneurysm. Neurointervention 2013;8:105-109


